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FIFTY YEARS OF RADIUM* 
By EDITH H. QUIMBY, Sc.D. 


College of Physicians and Surgeons, Columbia University 


NEW YORK, NEW YORK 


ADIUM was discovered fifty years ago. 

In the succeeding half century it has 
played an important triple role in medicine, 
science, and industry. It would have been 
dificult or impossible to forsee the signifi- 
cance of the discovery; it was regarded at 
the time mainly as a scientific curiosity. 
Nobody then had the vision to anticipate 
that it would open up whole new fields of 


medical and scientific research,—to say 
nothing of international relations. 
We are today commemorating the dis- 


covery of radium; in so doing we pay trib- 
ute to the discoverers, Marie and Pierre 


Curie, and we may well recall a little of 


their story. The production of x-rays had 
been announced by Roentgen at the end of 
1895, and immediately physicists every- 
where had started to duplicate and extend 
his experiments. Early x-ray tubes all 
fluoresced brilliantly, and it was natural 
to associate this fluorescence with the new 
rays. Various workers suggested the possi- 
bility that naturally fluorescent minerals 
might also give off invisible penetrating ra- 
diations, and a few sporadic efforts were 
made to find such a phenomenon. Bec- 
querel, in Paris, undertook a systematic 


investigation of the problem, testing a 
large variety of minerals and compounds. 
He discovered that compounds of uranium 
which were fluorescent did actually emit 
invisible radiations, which darkened a pho- 
tographic plate. Furthermore, to his sur- 
prise, he found that it was not at all 
necessary for the material to be fluorescing 
or phosphorescing in order for it to 
produce this effect. Becquerel announced 
this discovery in the spring of 1896 (only 
a few months after Roentgen’s first paper) 
and went on studying the phenomenon 
during that year. He observed that, in ad- 
dition to their photographic effect, these 
rays could discharge an electroscope. He 
also found that all compounds of uranium 
emitted them, that is, the radiation was a 
property of uranium, regardless of its chem- 
ical combination. 

It was at this point that Mme. Curie 
entered the picture. A shy, but talented 
and studious Polish girl, Marie Sklodowska, 
had grown up in Warsaw, while it was under 
oppressive Russian domination. All Polish 
national feeling was strongly suppressed 
and Polish schools were severely limited. 
Her elementary and secondary education 
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724 Edith H. 
was acquired partly in private and partly 
in government schools. Afterward she 
worked as a governess, meantime striving 
to carry her education to the point where 
she might to go Paris and study at the Sor- 
bonne. This she finally achieved in 1891, at 
the age of twenty-four. Within three 
years she had graduated as a licencié in 
physics and mathematics, and was ready 
to begin work for her doctorate. About 
that time she met Pierre Curie; they were 
married in 1895. During the next two years 
they worked together in his laboratory, so 
that she acquired facility in experimental 
research, while seeking a suitable problem 
for her doctor’s thesis. She became inter- 
ested in Becquerel’s work, and decided to 
study the radiations which he had dis- 
covered. It was of interest to see whether 
any substances besides uranium emitted 
them, and it was desirable to make quanti- 
tative measurements of their intensity. 
She quickly demonstrated that the amount 
of activity in a uranium compound was 
exactly proportional to the amount of 
uranium there; in other words, it was a 
definite property of the uranium atom. 
To see whether other atoms also gave off 
radiations, she studied all the elements 
then known, and found them emitted only 
by uranium and thorium. She coined the 
word radioactivity to describe or define the 
phenomenon. 

During the course of her research she 
examined not only elements and com- 
pounds, but also a number of natural ores 
or minerals. To her great surprise, she 
found that certain of these, containing 
uranium, were much more active than 
could be accounted for by their content of 
this metal. She was obliged to believe that 
these ores must contain very small quanti- 
ties of some element, hitherto unknown, 
which was much more strongly radioactive 
than uranium itself. She had, as she says, a 
passionate desire to verify this hypothesis 
as rapidly as possible. And her husband, 
also keenly interested, abandoned his own 
research (as he thought for the time being) 
to join with her in the investigation. 
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They chose to work with pitchblende, a 
uranium ore about four times as radioac- 
tive as the element itself, and whose com- 
position was quite well known. They used 
standard chemical procedures,—pulveri- 
zation, solution, precipitation, fractional 
crystallization—but at every step they 
tested the radioactivity of each portion. 
They soon recognized that the new sub- 
stance was concentrating in a regular way 
—and then presently they discovered that 
they had not one, but two new radioactive 
elements. One, staying with bismuth in all 
the reactions, was identified first, it was 
announced in July 1898, and named _ po- 
lonium, in honor of Mme. Curie’s native 
country. The other, associated with barium, 
was separated later; it was announced that 
December with the name of radium, to in- 
dicate its very intense activity. 

These first separations involved only 
minute quantities of the new elements, in 
order to find out anything about them be- 
yond their radioactivity, it was necessary to 
isolate measureable amounts. This meant 
subjecting many kilograms of the ore to 
careful chemical treatment, since its radium 
content was so minute 
part in several million. 

They had no money, no suitable labora- 
tory, no personal help,—as she says in her 
autobiographical notes “‘it was like creating 
something out of nothing.” They wanted 
to isolate the radium from a considerable 
amount of pitchblende, but they could not 
even afford to buy the ore. However, they 
knew from their experiments that in the 
commercial treatment of pitchblende in 
the Bohemian mines, radium must have 
been left in the residues. Fortunately these 
residues had not been scattered, but had 
been piled in a heap outside the plant. 
They were there quite valueless, and the 
Austrian government gave them some, 
and later sold them several tons at a low 
price. From this material was prepared all 
the radium Mme. Curie had in her labora- 
tory for many years. 

They were allowed to carry on their work 
in an old shed with a leaky glass roof, cold 
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in winter, hot in summer; they had only the 
most primitive of laboratory equipment. 
But there they spent their entire time for 
the next two years, occupied both with 
chemical research and with gradually ob- 
taining appreciable amounts of radioac- 
tive material and studying the radiations. 
After that period of joint work, they di- 
vided their efforts. Mme. Curie continued 
with chemical experiments leading to the 
preparation of pure radium salts; her hus- 
band went on studying the properties of 
radium. 

During this time they were leading a 
quiet but happy family life. Their first 
daughter, Irene (destined to become a fa- 
mous scientist in her own right) had been 
born in 1897, in !904 came the second one, 
Eve (who has had a distinguished musical 
and literary career). In 1900 both husband 
and wife received good academic appoint- 
ments, so that their financial strain was 
eased and they were able to have better 
laboratory facilities. 

In 1903 the Curies and Becquerel jointly 
were awarded the Nobel prize for physics. 
Other prizes and awards followed and it 
looked as though a brilliant future stretched 
before them. Then in 1906 Pierre was sud- 
denly killed by being struck by a truck. 
This was a catastrophe, both to the family 
and to the scientific world. At first Mme. 
Curie thought she could not go on, but of 
course, as a true scientist, she was bound to. 
Presently she was offered her husband’s pro- 
fessorship at the Sorbonne, and there she 
carried on her work. 

In 1907 she prepared a small quantity of 
very pure radium chloride, with which she 
made an accurate determination of the 
atomic weight of radium. In tIgto she 
isolated the metal. This is a delicate opera- 
tion, and one attended with danger of loss 
of radium. Since the substance is never 
used in the metallic state, it is not a pro- 
cedure to be frequently repeated, and ac- 
tually it has since been done seldom if 
ever. In 1911, at the request of an interna- 
tional commission, she undertook to pre- 
pare an accurate standard of a carefully 
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weighed quantity of pure radium salt. This 
is in the International Bureau of Weights 
and Measures at Sévres, near Paris, and all 
other standards in all countries have been 
established by comparison with this. In 
that same year she was awarded a second 
Nobel prize, this time alone,—the only per- 
son to have been thus honored. 

When war came in 1914, she plunged into 
the organization of radiologic services in 
the military hospitals. After helping to 
equip the numerous new institutions that 
were established all over France, she con- 
ceived and put into action a radiologic 
field car, containing a complete radio- 
graphic unit. It was such a success that 
twenty of them were finally put into 
service at the front. During this time she 
made many trips to various army zones, 
and was unsparing of herself in the actual 
labor of installing equipment and training 
personnel. 

After the war she devoted herself to the 
newly established Radium Institute, where 
both laboratory and medical work were 
carried out with radium. In 1921 the women 
of America presented her with a gram of 
radium for her own scientific research. She 
came to the United States to receive it, and 
incidentally many scientific and academic 
honors. Though always tired and often ill, 
her years of hard labor and her consider- 
able exposure to radium having left their 
mark, she continued to direct her labora- 
tory to the time of her death in 1934. 

The Curies never accepted any material 
profit as the result of their discoveries. 
They took out no patents nor did they sell 
the radium they extracted. They were 
often in straitened financial circumstances, 
even when medals and decorations were 
being awarded to them. Had they so chosen 
they could doubtless have capitalized on 
their achievements, after the discovery of 
radium had become known, and have con- 
sequently lived in greater ease. But theirs 
was the true scientific spirit. All their dis- 
coveries and methods were freely pub- 
lished and available to anyone. All their 
work was for the unselfish purpose of in- 
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creasing the sum total of human knowl- 
edge,—one wonders what they would have 
thought if they could have seen where that 
knowledge would lead. 

It would have been impossible, fifty 
years ago, to predict, or even to imagine 
the consequences of their work. The dis- 
covery of radioactive substances has led to 
astonishing results in medicine, in physics, 
chemistry, biology, in business, and in in- 
ternational relations. 

The medical use of radium developed 
from a minor accident. Becquerel carried a 
glass tube containing radium salt in his 
vest pocket, and was surprised to find a 
sore, like a burn, appear on his abdomen. 
Pierre Curie deliberately produced a simi- 
lar burn on his arm; this demonstration of 
the biological effect of the radiation led to 
animal experiments and to the suggestion 
of its use in treatment of certain skin dis- 
eases. The first radium for medical use was 
loaned by the Curies to Danlos, at the St. 
Louis Hospital in Paris. After about three 
years trial, he published reports on its 
usefulness in a limited field. In 1906 Wick- 
ham and Degrais established in Paris a 
center for the study of radium therapy, un- 
der the name of the Biological Laboratory 
of Radium, with Dominici in charge of the 
clinical work. Here the uses of filtration 
and of cross-fire were promptly discovered 
and other improvements made in technic. 

In England the Radium Institute of 
London was formed about the same time, 
and in America various doctors obtained 
radium for use in therapy. Dr. Robert Abbe 
of New York was apparently the first per- 
son to implant radium directly into a tu- 
mor, in 1905 but intracavitary use in gyne- 
cology preceded this in France. 

Mme. Curie had discovered that radium 
gave off a radioactive gas, which she called 
Emanation—it is now called radon. This 
has all the biological effects of radium it- 
self, and it began to be employed in ther- 
apy, both in France and in America. The 
precious radium—and at that time it was 
extremely valuable,—could be kept in a 
safe, with no danger of loss, theft, or break- 
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age, and the gas regularly drawn off. Such 
installations were made at Memorial Hos- 
pital in New York, the Howard Kelly 
Hospital in Baltimore, the Huntington 
Hospital in Boston, and eventually a con- 
siderable number of others. At the Me- 
morial Hospital, Janeway and Failla devel- 
oped methods of implanting tubes of radon 
directly into tumors, first bare glass ones, 
and later those of gold, which filtered out 
the less penetrating rays responsible for 
most of the local necrosis formed around 
the glass ones. The advantage of this type 
of therapy, was that, since the radon lost its 
activity gradually over a period of a month, 
the little containers, or “‘seeds’”’ did not 
need to be removed, as had to be done with 
needles actually containing radium. This 
simplified the necessary surgical technic. 
However, since the great decrease in the 
price of radium, and the manufacture of a 
variety of small removable radium needles, 
some of the advantages of permanent im- 
plants are not so great. With development 
of various special types of x-ray therapy, 
the use of radium or radon in superficial 
lesions has become largely outmoded. The 
result has been that most of the radon 
plants in this country have been dismantled, 
the radium put into permanent containers, 
and commercial companies depended upon 
for the supply of radon when it is desired. 
Because the gamma rays of radium are 
much more penetrating than the x-rays 
which are usually available for therapy, 
they offer a means for treating deep-seated 
tumors. As production of radium became 
considerable and its price somewhat re- 
duced, several institutions acquired rela- 
tively large amounts which they used in 
large “packs” or “bombs,” the radium 
being at several centimeters distance from 
the skin. This ‘““Telecurie Therapy” found 
enthusiastic advocates in France, Belgium, 
Sweden, England, and to a less extent, in 
America. Treatments must be very long, 
and even with large amounts of radium, 
depth doses are not very good because the 
radium-skin distances used can be only a 
few centimeters. With the development of 
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x-ray machines operating at one or several 
million volts, the advantages of telecurie 
therapy cease to exist and most of the 
large units in this country have been broken 
up. 

But radium still possesses its unique 
place in intracavitary and interstitial ther- 
apy. Here its advantages are great and un- 
questioned. It may be superseded by some 
of the artificial radioactive elements, but 
that is not evident at present. 

No account of the history of radium 
would be complete without some details as 
to its commercial production. The first 
preparations of nearly pure radium salt 
were put on the market by Dr. Giesel, of 
the Chininfabrik Braunschweig; he first 
sold radium bromide at one English pound 
per milligram. Later it went to 12 times 
this, but this firm never really made a 
business of radium supply. The idea o 


a radium factory was first conceived 
1 


‘by a Frenchman, Armet de Lisle, anc 


in cooperation with the Curies he actually 
started one, in 1902, which supplied the 
early French demands. He also founded, 
in 1906, a laboratory for clinical study, 
providing it with radium, and he sub- 
sidized the first special publication devoted 
to radium. 

Other extraction plants developed in 
Europe. The source of their ore was at first 
the Bohemian pitchblende, of which the 
Austrian government had made a monop- 
oly. Then radium was discovered in a 
Colorado ore called carnotite and for a 
time this ore was shipped to Europe. 

In 1911 the Standard Chemical Company 
was formed by Mr. Joseph Flannery of 
Pittsburgh, to separate radium from car- 
notite in the United States, and their 
first radium was put on the market in 
1913. This was a completely new industry; 
it was not possible to get any of the 
few men who had been trained in this 
field in Europe, so the whole procedure 
had to be developed from the beginning. 
The Colorado carnotite was a much poorer 
ore than pitchblende. Whereas the latter 
had a gram of radium in 4 or § tons, 
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in the former, 400 or 500 tons were neces- 
sary—and each of these 400 or 500 had to 
be hand picked out of a much larger mass 
of dirt, and rock. This was done in the field. 
The crude ore was carried out by burros toa 
central concentration plant where it was 
pulverized, sacked, and sent to the Pitts- 
burgh plant for refinement. In reducing 
and purifying one gram of radium from 500 
tons of ore, it was necessary to use 1C,000 
tons of distilled water, 1,000 tons of coal 
and 500 tons of chemicals. It is no wonder 
that this gram of radium sold for $120,000, 

and it had a volume less than a thimble 
full. 

About the same time that the Standard 
Chemical Company got under way, Dr. 
Howard Kelly. of Baltimore, brought some 
radium from Europe. He was very much 
pleased with his clinical results, and be- 
came interested in producing the material 
in America. Accordingly, he joined forces 
with Dr. James Douglas of New York, a 
distinguished mining engineer, and the U.S. 
Bureau of Mines, and formed the National 
Radium Institute to extract radium from 
carnotite. Dr. Kelly and Dr. Douglas pro- 
vided the capital, and the Bureau of Mines 
developed the processes and supervised the 
work. The agreement lasted from 1914 to 
1917, during which time about 8.5 gm. of 
radium were extracted, most of which was 
divided between the Kelly Hospital in 
Baltimore, and the Memorial Hospital in 
New York. Meantime several other com- 
mercial companies came into the field. Some 
were short lived, but two, the Radium 
Company of Colorado, and the United 
States Radium Corporation, as well as the 
Standard Chemical Company, were stable 
as long as American ore was the world’s 
chief source of radium, namely until 1923. 

Much richer ores had been found in the 
Belgian Congo as early as 1913, but during 
the war nothing was done about developing 
them. However, after 1920, the Union 
Miniére du Haut Katanga, and its sub- 
sidiary, the Radium Belge, began to pro- 
duce radium. This ore, mined in the 
Congo, was packed in sacks and carried 
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overland 1,600 miles to the seacoast 
and there shipped to Belgium for purifi- 
cation. With ores forty times as rich as 
carnotite and with cheap labor, the cost 
dropped to $70,000 a gram. The radium 
industry in America could not compete and 
was practically wiped out over night; the 
American concerns arranged to market the 
Belgian product. 

This had a monopoly for a number of 
years, and maintained its price around 
$70,000 a gram. Then about 1930, very 
rich radium ores were found in the Great 
Bear region of Northern Canada. 

It appears that large uranium finds are 
in remote parts of the earth,—first the 
high ranges of the Rocky Mountains, then 
the tropic wilderness of central Africa, and 
finally the frozen north. And it is literally 
frozen for a considerable part of the year. 
The ore is partially reduced at the mines, 
and the concentrates flown out by plane 
for the final operations. The Canadian 
Radium and Uranium Corporation was 
formed to exploit this material. Their com- 
petition brought the price down to about 
$35,000 a gram and it has remained in that 
neighborhood. Canadian and Belgian ra- 
dium now supply the world’s market. 
American companies have arrangements to 
sell their products, but Colorado ore is no 
longer used for radium production,—it is 
now under the control of the Atomic 
Energy Commission. 

Developments in physics and chemistry, 
as the result of the discovery of radium, 
have proceeded at a constantly accelerating 
pace. From the first discovery, Pierre 
Curie was occupied with studying the phe- 
nomena connected with radioactivity, and 
trying to explain them. Debierne, Danne, 
Laborde, and others were associated with 
him in some of these investigations. One 
of their most striking discoveries was the 
spontaneous production of heat by radium. 
With no alteration in appearance, a radio- 
active salt produces each hour sufficient 
heat to melt its own weight in ice. 

This and other phenomena attracted the 
attention of other physicists, and in par- 
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ticular of Rutherford and his associates at 
the Cavendish Laboratory in Cambridge. 
He demonstrated that not all the radiations 
from radioactive substances were alike; 
by 1899 he had identified the two types 
which are called alpha and beta. Villard 
almost immediately discovered the still 
more penetrating gamma rays and before 


the beginning of the century a number of 


papers had appeared concerning the char- 
acteristics and properties of the different 
rays. 

It was promptly recognized that the 
alpha and beta rays consisted of matter ex- 
pelled from the atoms themselves. Evi- 
dently if this were true, the atoms could not 
be the hard, solid, indivisible pellets they 
had been assumed to be. The actual dem- 
onstration as to their nature came when 
Rutherford set a young student, Marsden, 
to study the scattering of alpha particles 
as they traversed thin metal films. Con- 
trary to expectation some particles were 
found to be scattered directly backward. 
Rutherford’s own description of his reac- 
tion to this news is graphic. He says “‘It was 
quite the most incredible event that has 
ever happened to me in my life. It was al- 
most as incredible as if you fired a 15 inch 
shell at a piece of tissue paper and it came 
back and hit you. I saw that it was impos- 
sible unless you took a system in which the 
greater part of the mass of the atom was 
concentrated in a minute nucleus.” Thus 
arose the concept of the solar system type 
of atom which is accepted today. The 
present picture of the structure of the atom, 
with orderly increase in nuclear charge and 
in number of orbital electrons from ele- 
ment to element was developed from the 
work of many, of whom Mosley, Chad- 
wick, and Bohr are outstanding. When this 
conception was accepted it became evident 
that in a radioactive transformation some- 
how a bit of the nucleus was expelled; this 
meant a change of the atom into an atom 
of another element. 

The naturally radioactive elements are 
those with very heavy nuclei. Rutherford 
believed that these nuclei had a complicated 
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structure which was inherently unstable, 
and that atoms of the lighter elements, 
with simple stable nuclei, might be made 
to disrupt if some sort of projectile could 
be fired into them. He actually succeeded 
in doing this, by firing alpha particles into 
nitrogen nuclei, and making them eject 
something which was found to be a hydro- 
gen nucleus. Thus it was proven that one 
of the constituents of nitrogen nuclei was 
this hydrogen nucleus, a little particle, of 
mass one on the atomic scale and having 
a single positive electric charge. Other ele- 
ments were promptly attacked by the 
same weapon and many of them could be 
broken down, emitting this same hydrogen 
particle, to which was given the name 
“proton.’’ Then a second component was 
found, identified by Chadwick as having 
the same mass as the proton, but no charge 
at all. This was named a “neutron.” It is 
now believed that all atomic nuclei are built 
up of combinations of these two particles, 
while travelling around each nucleus in a 
series of orbits are just the right number of 
negative electrons to balance the positive 
electric charge on the nuclear protons. 

Of course many physicists eagerly veri- 
fied and extended the work of Rutherford 
and his group. Among the most enthusiastic 
of these were Irene Curie, the older daugh- 
ter of Marie and Pierre Curie, and her hus- 
band, Frederick Joliot. As a scientific team, 
following the illustrious example of her 
parents, they have done brilliant work and 
have themselves received the Nobel prize 
for the discovery of artificial radioactivity. 
That is, they found that sometimes when 
they performed experiments bombarding 
certain elements with alpha particles, after 
the bombardment stopped, the target ma- 
terial continued to emit radiation for a 
time. This activity decreased gradually in 
the same manner as that from radioactive 
elements, in fact the target had been made 
truly radioactive. They announced their 
discovery in 1934, describing radioactive 
boron and aluminium. Since then, radio- 
active forms of every element have been 
made. These different kinds of atoms of the 
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same element are called isotopes, they have 
the same number of nuclear protons and of 
orbital electrons but slightly different num- 
bers of nuclear neutrons. They are of course 
actually the same element, isotopes are 
chemically inseparable. 

Every radioactive disintegration results 
in an emission of a relatively very large 
amount of energy. During the years after 
the discovery of artificial or induced radio- 
activity, there was much speculation as to 
the possibility of the development of a 
chain reaction whereby one disintegration 
could set off another, and that another and 
so on, without the need of supplying any 
more external bombarders. Such a chain 
could serve as a source of energy for a heat 
generator, or, if it could be compact 
enough and fast enough, a bomb. 

This was mere speculation for some years 
and then the chain reaction was actually 
found. When one isotope of uranium is 
bombarded with neutrons, it disintegrates 
and in its disintegration emits neutrons, 
which can enter other atoms, making them 
disintegrate, and so on. 

This was discovered in 1939. A few 
scientists, in America, immediately recog- 
nized the military possibilities of the dis- 
covery, and tried to convince first the 
Navy, and then the Army of its value, but 
it was not until they made a direct appeal 
to President Roosevelt that actual work in 
that direction was started. The world 
knows the results. 

Thus along the pathway of scientific re- 
search, which started a half century ago in 
a small investigation of a phenomenon 
which had no imaginable practical value, 
humanity has come to a crisis. Where it 
will go depends on itself. But humanity 
really means a lot of individuals,—rich 
and poor, well-fed and hungry, peace- 
able and quarrelsome, generous and selfish, 
wise and injudicious. There are true dif- 
ferences of opinion as to what is best 
for peoples and nations,—and there is 
demagoguery and hysteria; there are threats 
and violence and fear. The possible exten- 
sion of this particular scientific pathway 
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can lead to great peacetime good,—or it 
can lead to most horrible war. This little 
talk is history, not prophecy. But it must 
be evident that only the working out of a 
just and stable peace, with the recognition 
of all men’s rights to life with certain basic 


EMBER, 


freedoms, and some firm, super-national, 
law-abiding order, can make a world in 
which atomic energy can properly be used. 
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THE ACHIEVEMENT OF RADIUM IN THE 
FIGHT AGAINST CANCER 
JANEWAY LECTURE, 1948* 
By SIR STANFORD CADE, K.B.E., C.B., F.R.C.S. 


Surgeon, Westminster Hospital, Mount Vernon Hospital and the Radium Institute 


LONDON, ENGLAND 


HATEVER the future holds in store 

in the way of treatment of cancer, be 
it isotopes or endocrines, chemotherapy or 
any form of ionizing energy, Radium will 
remain a landmark in the therapeutics of 
neoplasms and the second battle victory, 
Surgery being the first in point of time, on 
the road to the conquest of this foe of living 
beings. 

It pleases me to think that Janeway, 
whose memory we honor today as an 
American pioneer in the clinical use of 
Radium, may perhaps smile benevolently 
on this gathering, as for the first time since 
the inception of this lecture in 1933, it is 
delivered by a non-American. My first duty 
is to thank the American Radium Society 
for the honor in offering me this year’s 
Janeway Lectureship and it is a difficult 
task to express adequately my sense of 
gratitude to your President and Selection 
Committee and to convey to you my ap- 
preciation of this distinction. 

If we pursue this flight of fancy and im- 
agine what impression this, the thirteenth 
Janeway Memorial Lecture, might have 
had on the man whom it eponymously hon- 
ors, it is necessary to say something about 
Janeway himself. He was pursued by ill 
health and he knew personally what it is to 
suffer from a neoplasm. He was trained as 
a surgeon and, by special individual effort, 
acquired the necessary knowledge of phys- 
ics to use radium both safely and efficiently. 
He published forty-one scientific papers. In 
England his name is a household word 
amongst surgeons in connection with the 
operation of gastrostomy," which he de- 
scribed in 1913 and which has stood the test 
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of time as a sound surgical procedure. His 
greatest work was published after his death 
as ““The Second Radium Report from the 
Memorial Hospital." 

With this background, I thought it right 
to devote this lecture to the “Achievement 
of Radium in the Fight Against Cancer,” 
and to attempt a review of the whole field 
and not of any single or isolated achieve- 
ment. This is perhaps a suitable occasion as 
it is the Fiftieth Anniversary of the dis- 
covery of Radium. Half a century is a short 
period, yet radium has achieved much; like 
all great additions to knowledge it devel- 
oped by leaps and bounds. In the past ten 
vears it has suffered loss of popularity with 
the development of roentgen therapy. This 
swing of the pendulum is yet a further rea- 
son for a review of what radium _ has 
achieved. The debt of science to radium 
can be subdivided into three broad groups— 
physical, biological and therapeutic. I will 
endeavor to review briefly these three 
achievements with special emphasis on the 
therapeutic side. 

One year after the discovery of x-rays by 
Réntgen, a French physicist, Henry 
Becquerel, communicated to the French 
Academy of Science his observation that 
one of the natural elements, uranium, was 
spontaneously and continuously emitting 
radiation which, like roentgen rays, could 
penetrate matter. It took Marie Curie and 
her husband, Pierre, two years to isolate the 
new element—radium. The exact date of 
their first communication is December 26, 
1898. So in an obscure shed, a frail young 
woman, working in poor conditions, dis- 
covered, isolated and studied some of the 
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properties of a new substance, the impor- 
tance of which to the safety of future gen- 
erations of mankind can hardly be over- 
estimated. It can be compared in magni- 
tude to the first conquest of fire by the an- 
cestors of man in prehistoric time. And yet 
it was less than a brief fifty years, a mere 
fraction in the history of mankind, from 
the discovery of radium by Marie Curie in 
Paris to the dropping of the first atomic 
bomb by the American Army Air Force on 
Hiroshima. 

The credit of the discovery of roentgen 
rays belongs to Germany, that of the dis- 
covery of radium to Poland and France. I 
think it is right to say that Britain may 
claim the first place in the systematic de- 
velopment of the laws of radioactive trans- 
formation. It was Rutherford in 1899 who 
first identified the alpha and beta particles 
of radium. This led him to draw accurate 
conclusions as to the structure of the atom 
and the mathematical proof of the exist- 
ence of the nucleus of the atom. In 1919 he 
showed experimentally that a charged al- 
pha particle could collide with the nucleus 
of an atom of nitrogen and break it up into 
two other atomic species, a step towards 
the artificial disintegration of an atom. 
Lord Rutherford is to radiotherapy what 
Lord Lister is to surgery. He deserved and 
received many honors, amongst them an 
LL.D. from the University of Pennsylvania 
and from the University of Wisconsin, a 
Ph.D. from Yale University and a D.Sc. 
from the University of Toronto; he was also 
made an honorary member of five Ameri- 
can Scientific Societies. With the death of 
Rutherford in 1937, a great epoch in sci- 
ence came to an end. His biographer, Pro- 
fessor A. G. Eve, compares him to Galileo 
and Newton, who began and ended one 
such famous epoch—the discovery of the 
mechanism of the Universe; to Faraday 
and Maxwell who achieved the foundations 
of electricity, and to Einstein and Planck 
who opened the doors of relativity and of 
quanta. 

Mention must also be made of Sir James 
Chadwick who, working with Rutherford 
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at the Cavendish Laboratory, Cambridge, 
discovered the existence of the neutron; 
this discovery led to a complete revision of 
modern atomic physics and to the birth of 
nuclear physics. Thus the discovery of 
Radium and of the Laws of Radioactivity 
altered our conception of physical matter; 
The Law of Conservation of Mass and the 
Law of Conservation of Energy no longer 
held good. It was Marie and Pierre Curie’s 
daughter Irene and her husband _ Joliot 
whose further contributions to the rapid 
advances of the new science resulted in the 
production of artificial forms of some radio- 
active substances. In all three fields 
physics, biology and_ therapeutics—the 
Janeway Lectures of the past can be use- 
fully used as landmarks in the progress 
made. This also gives one the opportunity 
of paying tribute to American pioneers 
both physicists and clinicians, as well as to 
those in Great Britain, France and Scandi- 
navia who have contributed to the develop- 
ment of radium therapy. 
PHYSICS 

The application of radium to the treat- 
ment of disease resulted in a need of a unit 
of measurement of radiation and in the de- 
velopment of a new specialist, the “‘hos- 
pital physicist.”” In America, two past 
Janeway lecturers stand out in the front 
rank of such hospital physicists— Failla® 
and Edith Quimby.” Their contribution to 
the fight against cancer is accuracy in the 
clinical use of radium, measurement of tis- 
sue dose, dosage rate and the correlation of 
these with the biological effects. The estab- 
lishment of the roentgen as a unit first in 
the measurement of roentgen rays and sub 
sequently in that of gamma rays of radium 
produced further problems, as there is a 
difference between the two which to the 
clinician is quite obvious. On our side of 
the Atlantic, tribute must be paid. to Pro- 
fessor Russ and Professor Hopwood—the 
first two to occupy the position of hospital 
physicist—to Mayneord, to Gray and to 
Wilson who by the intensive study of meas- 
urements of gamma rays raised the pres- 
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tige of British hospital physicists in the de- 
velopment of both interstitial and telera- 
dium therapy. To Paterson and Parker of 
Manchester, we owe a simple method of 
dose measurement which has been adopted 
by all radium centers in Great Britian. To 
quote Edith Quimby—“‘in a period of 
twenty years, accuracy has evolved from 
chaos and we are now concerned with a de- 
tail in accuracy undreamed of a few years 
ago.”’ Physicists have thus by close collab- 
oration with clinicians, brought us nearer 
to solution of the problems of Science ap- 
plied to Medicine. The weapon which 
brought them together is Radium. 


BIOLOGY 

The biological effects of radiation at- 
tracted the attention of pathologists, clin- 
icians and biologists from the earliest days 
of radiation. The classical studies of Bohn? 
(1903), Perthes!® (1904), Bergonié and 
Tribondeau! (1904), Dominici’ (1907), 
Price-Jones and Mottram*® (1914) laid the 
foundation of radiobiology.. The key to the 
treatment of cancer by radium and roent- 
gen rays is the variation in response of 
normal and malignant tissues to the effects 
of ionizing energy. The term radiosensitiv- 
ity can be defined as the relative suscepti- 
bility of living cells to a given quantity of 
ionizing energy. It is the work of Regaud 
and Lacassayne, of Ewing, of Packard, of 
Mottram and the tissue culture studies in- 
itiated by Strangeways and so brilliantly 
continued by Canti, Spear and their col- 
laborators at the Strangeways Laboratories, 
Cambridge, and many others, which have 
thrown light on the processes which affect 
radiosensitivity. The main factors can be 
subdivided into those related to normal 
physiological processes, to alterations in 
environment and those in relation to the 
physical conditions of irradiation. The 
normal physiological processes include mi- 
tosis, stage of embryological development 
and the type of cell. The factors dependent 
upon environment are those of metabo- 
lism, sepsis, anemia and secretory activity. 
The most flexible factors are those in rela- 
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tion to the physical conditions of irradia- 
tion: time factor, intensity, dosage rate, 
wavelength and the effects of previous ir- 
radiation. Side by side with biophysics, 
there developed in the last fifty years a new 
branch of biology—radiobiology. A vast 
amount of experimental work resulted in a 
better understanding of the pathology of 
tumors, a separation of neoplasms accord- 
ing to their degree of response to radiation. 
Thus radium has played an important part 
in the advances of other branches of medi- 
cine besides therapy, especially in pathol- 
ogy. Soon it became obvious that radio- 
sensitivity is not synonymous with radio- 
curability, that the most spectacular rapid 
melting of tumors with small tissue doses 
meant, as a rule, rapid recurrence. It be- 
came apparent that histological structure, 
anaplasia and differentiation were not 
always a guide to prognosis. Glicks- 
mann!® and Gliicksmann and Spear"™ sug- 
gested that to estimate the probable 
response of tissue to radiation, prolifera- 
tion and differentiation must be considered 
not as isolated processes but in terms 
of the quantitative relation of these two 
processes to one another. From. their 
work resulted the prognostic significance 
of serial biopsies and an assessment could 
be made if a given case was likely to 
be successful or to have an unfavorable 
course. The cells of the biopsy specimen 
fall into four categories: dividing, degen- 
erating, resting and differentiating. An un- 
favorable response of a tumor to irradia- 
tion is shown by persistence of mitotic ac- 
tivity, no alteration in the number of rest- 
ing or degenerating cells and no increase in 
the differentiating cells; in other words, no 
qualitative or quantitative alteration be- 
fore and after irradiation. A favorable re- 
sponse to irradiation is shown by disap- 
pearance of mitosis, followed by disappear- 
ance of resting cells, and an increase in dif- 
ferentiating and in the degenerating count. 
It is now ten years since the first case so 
studied by serial biospies—a cancer of the 
uterine cervix treated by radium—was cor- 
rectly forecast to be of good prognosis al- 
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though clinically a florid and an advanced 
tumor. It can be summarized that radium 
was, with roentgen rays, the tool of research 
by biologists and pathologists and that the 
knowledge thus acquired played a part in 
the treatment of tumors. 

The question, “Do roentgen rays and 
radium produce different tissue reactions?” 
is today as important as it was twenty-three 
years ago when Ewing’ in his Caldwell Lec- 
ture before the American Roentgen Ray 
Society (1925) discussed ‘Tissue Reac- 
tions to Radiation”’ Much technical prog- 
ress in roentgenologic apparatus, voltage 
undreamed of then, neutron therapy, the 
cyclotron, betatron and the multimillion 
electron volt generators have since then be- 
come available and have been used. Can 
we today say with confidence that thera- 
peutically roentgen radiation is equal in its 
curative results to that of gamma rays? 
The progress made in the past twenty 
years is very substantial but not in all 
types of tumor. It is obvious that roent- 
gen radiation at one-half to one million 
volts produces biological effects similar to 
those of gamma rays. It is also true that in 
certain groups of neoplastic diseases— 
Hodgkin’s disease, lymphosarcoma, Wilms’ 
tumor and in the treatment of metastasis 
of many kinds, roentgen rays at 200 to 250 
kv. have nearly entirely displaced radium. 
Yet there is a group of tumors where ra- 
dium remains the better weapon, where re- 
gression of the growth is nearly always pre- 
dictable and where permanency of results 
up to twenty and more years has been 
achieved. 

It must be admitted that the use of ra- 
dium clinically requires a certain amount of 
surgical skill when interstitial methods are 
chosen, and that the cooperation of a hos- 
pital physicist is essential when surface ap- 
plicators, plaques or moulds are used; that 
teleradium requires absolute precision in 
beam direction, especially when narrow 
beams are used. All this makes roentgen 
therapy at the usual 250 kv. a simpler and 
easier method of treatment. There is also 
the factor of total tissue dose. I have used 
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g,000 to 11,009 roentgens to tumors of the 
tongue before the roentgen was defined and 
when I was not aware of the dose given. | 
have continued to give 9,090 to 10,000 r in- 
terstitially to the tongue and other lesions 
with greater precision, accuracy and safety 
since then. [ am not aware that roentgen 
therapy has achieved such tissue doses, 
neither am I familiar with statistical proof 
that epidermoid cancer of mucous mem- 
branes can be treated with the same fre- 
quency of permanent success by roentgen 
rays as by radium. The swing of the pen- 
dulum from radium to roentgen rays began 
before World War II. In England it was 
given a great impetus during the six years 
of war, when the dangers from bombard- 
ment and other difficulties made radium an 
awkward therapeutic weapon. In some hos- 
pitals, nevertheless, teleradium and radium 
needles continued to be used, albeit with 
difficulty, practically without interruption. 
But the swing towards roentgen rays con- 
tinued. I will remain content by giving a 
brief review of the treatment by radium of 
tumors in certain sites and let the achieve- 
ment speak for itself. 


CANCER OF THE UTERUS 


No fewer than three Janeway lectures 
were devoted to Uterine Cancer—that by 
Henry Schmitz® (1938), Wm. P. Healy” 
(1942), and F. W. O’Brien” (1947). This in 
itself goes to show that the American 
Radium Society has found it a subject 
worthy of interest. The use of radium in 
cancer of the cervix is universal, methods 
have been developed in many countries. 
Thus we speak of the “‘Stockholm”’ method 
in honor of the pioneer work by Forssell 
and Heyman at the Radiumhemmet; there 
is the “Paris” method which differs in dose 
timing and technique; there are many mod- 
ifications, such as the “‘Manchester”’ meth- 
od from the Holt and Christie Institute, 
the Donaldson-Neary method, where very 
large quantities of radium are used vag- 
inally. Whatever the variation in technique 
it resolves itself in the insertion of radium 
into the uterine canal and the vaginal for- 
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the incidence 
of rectal injuries or burns. In a recent re- 


nices. It has one drawback 


view of 3,392 cases of cancer of the cervix 
uteri at the Radiumhemmet, there were 
313 rectal reactions, or an incidence of 9.2 
per cent. Some clinics use roentgen rays as 
well as radium, mainly to supplement the 
parametrial dose and the dose to the pelvic 
wall outside the adequate range of the in- 
tracavitary radium. But it remains a sup- 
plementary and not the main treatment. 
What are the results? The most recent and 
accurate figures (Marie Curie Hospital. 
London; Holt and Christie Hospital, Man- 
chester) show a fen year survival rate of 63 
to 65 per cent in Stage 1; 34 to 41 per cent 
in Stage 11; 15 to 22 per cent in Stage 111; 
and even in Stage Iv, 8 to 4 per cent are ob- 
tained. Here is achievement by high ten 
year survival, by low operative mortality 
as compared to surgery, by broadening the 
field of therapy to all stages of the disease. 
Here is a lesion which is fatal in a mean 
average in twenty-one months if untreated, 
curable to the extent of 65 per cent in early 
cases by radium alone. Can other methods 
compete with this? There is no doubt room 
for surgery and room for roentgen irradia- 
tion as therapeutic measures, but only ex- 
ceptionally if the results quoted are to be 
obtained. 
CANCER OF THE TONGUE 

I am perhaps more familiar with radium 
therapy in this site than in any other and 
I can speak from a personal experience of 
365 cases.* I would like to postulate that 
in squamous cell carcinoma of the anterior 
part of the tongue, that is the tip to the 
vallecula, radium needles as the sole treat- 
ment have proved the most successful ther- 
apy and in the posterior or pharyngeal por- 
tion (the vallecula) teleradium is the meth- 
od of choice. At Westminster Hospital, 
radium has been used for cancer of the 
tongue since 1924. It is still so used as the 
first method of treatment and as the only 
method of treatment in a well defined 
group of cases. Given a lesion of the tongue, 
limited to the tongue, radium gives 56 to 
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60 per cent of five year survival, in cases 
where the cervical lymph nodes are not 
involved. plays an important 
role in the treatment of operable lymph 
nodes, when a block dissection is_per- 
formed. Radium is used if the nodes are 
deemed inoperable. I think it worth em- 
phasizing that the insertion of needles 
into a tongue according to well known 
distribution rules about 9,000 
gamma roentgens to the tongue in seven 
days, that the reaction subsides in a 
month to five weeks, that in a very large 
proportion of cases (gO per cent) primary 
healing occurs, that in about 60 per cent 
healing is permanent—that is five, ten, 
fifteen, and twenty years if the patient 
does not delay seeking advice. Accuracy is 
essential, in the distribution of the needles, 
in their radium content, in their retention 
in situ over the desired period. It is a pre- 
cise, delicate procedure, which requires 
planning and skill. 


Surgery 


delivers 


CANCER OF THE UPPER AIR PASSAGES 

In discussing the place of radium in the 
treatment of cancer of the upper air pas- 
sages, I would like to pay a tribute to Dr. 
Douglas Quick.” In 1937, he delivered the 
Janeway Lecture on ‘Carcinoma of the 
Larynx.” His work on cancer of the mouth 
and upper air passages has been a source 
of inspiration and encouragement to my 
colleagues and myself. The present methods 
which have altered but little in the past 
five years are mainly teleradium with oc- 
casionally supplementary roentgen ther- 
apy. In the larnyx itself, the intrinsic 
group—carcinoma of the vocal cord, the 
ventricular band, the anterior commissure— 
offer the most promising cases. Fenestra- 
tion of the laryngeal cartilage with inser- 
tion of needles, as introduced by Finzi and 
Harmer,’ has been entirely superseded by 
teleradium. At Westminster Hospital the 
technique for laryngeal tumors consists in 
the use of three fields, left and right laryn- 
geal fields and one anterior field. To over- 
come the difficulties imposed by the varia- 
tions in the anatomical configuration of the 


| 


736 Sir Stanford Cade 


neck and by the position and extent of the 
lesion and to ensure an optimum arrange- 
ment for the fields in each individual case, 
H. T. Flint and C. W. Wilson™ have con- 
structed suitable frameworks which pro- 
vide the position of the fields and the di- 
rection of the beam. The use of these 
frameworks permits the placing of the 
patient within a known field of radiation in 
preference to providing unknown fields 
within the patient. With the present unit, 
it takes four to six weeks to deliver 6,000 r 
homogeneously to -the tissue within the 
framework of the larynx. At the end of the 
period of treatment, there is uniform mem- 
branous reaction spreading over both cords, 
the anterior commissure and the aryte- 
noids. The regression of the lesion varies 
from case to case and with the gross 
macroscopical types—thus, the papillary 
growths regress quickly, the ulcerative 
more slowly. In successful cases 6,000 r 
is the maximum tissue dose needed and 
the vocal cords return to a normal ap- 
pearance. In early cases, that is those 
considered suitable for laryngofissure lim- 
ited to one cord, and when the cord is 
mobile, the appearance within six to 
eight weeks is indistinguishable from nor- 
mal and so is the voice. In growths with 
subglottic extension the results are less 
spectacular. The advanced and neglected 
lesions, not suitable for any form of treat- 
ment except total laryngectomy, should 
preferably be treated by surgery, as ra- 
diation only exceptionally gives long term 
results; and much suffering can be in- 
flicted by radiotherapy, be it radium or 
roentgen rays, in persistence of treat- 
ment of advanced and resistant lesions. At 
the Royal Cancer Hospital, London, M. 
Lederman, in a series of 40 cases of which 
17 were early, obtained five years of free- 
dom of disease in 70 per cent of cases. His 
series of endolaryngeal cancers between 
1933 and 1946 consist of 96 cases treated 
solely by teleradium and support entirely 
my personal experience that teleradium, if 
given skillfully, accurately and in suitable 
cases, is the method of choice in this site. 
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Of the extrinsic group, the pyriform fossa 
carcinoma in men and the postcricoid car- 
cinoma in women form the common groups. 
Here the results are much worse than in 
the intrinsic group. But as there is practi- 
cally no alternative surgical treatment 
few cases being suitable for pharyngectomy 
or laryngopharyngectomy—repeated at- 
tempts at improving technique have been 
made. The method of choice in my clinic 
is teleradium. Although the results are sta- 
tistically insignificant, five to twelve year 
survival has been obtained sporadically in 
a small number of cases. In these, complete 
regression of the lesion has been obtained; 
in the majority of cases palliation only is 
achieved for two or three years. The prob- 
lem is still unsolved. 


NEOPLASMS OF THE MAXILLARY ANTRUM 


In this situation, radiotherapy has com- 
pletely altered the prognosis. I will deal in 
this contribution with the treatment of 
carcinoma of the antrum. Sarcoma of the 
antrum, rare and radiosensitive, is equally 
well cared for by roentgen irradiation. But 
in the carcinoma group a combination of 
surgery with radium therapy has proved a 
valuable method. It is based on the ap- 
proach devised by Ohngren!* and consists 
in the transpalatal access to the tumor, the 
removal of the hard palate and the destruc- 
tion of the growth by diathermy; this is 
followed by intracavitary application of 
radium on a prosthetic appliance made for 
each individual patient. The dosage rate 
aimed at varies from 50 to 70 gamma 
roentgens per hour, and ten to twelve hours’ 


treatment daily is given. A total of 8,000 


gamma roentgens is aimed at. The advan- 
tages of this method can be summarized as 
follows: (1) it gives access to the tumor 
without any external mutilation; (2) it 
provides drainage of the maxillary antrum, 
the ethmoidal cells and, if necessary, the 
sphenoidal sinuses; (4) following irradia- 
tion there remains an inspection window 
and so recurrences can be seen at the earliest 
stage. Speech is restored by a dental plate 
carrying an obturator. My oldest patient, 
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now eighty-six years of age, has survived 
free from disease for twenty-two years fol- 
lowing this treatment. In all, a small per- 
sonal series of 55 cases so treated has yielded 
just over $0 per cent of survival with free- 
dom of disease for five years upwards.' 
Many modifications of the method de- 
scribed are applicable; thus preoperative 
irradiation in all or partly, can be given by 
teleradium; or both preoperative and post- 
operative irradiation can be used. The sur- 
gical principle, however, is the same—trans- 
palatal approach and the use of the dia- 
thermy, and radiotherapy is by intracavi- 
tary radium or by teleradium. 


CARCINOMA OF THE BLADDER 


Carcinoma of the bladder is a transi- 
tional cell carcinoma. Its three clinical 
varieties—papillary, ulcerative and nodular 

are of similar histopathological type. The 
radiosensitivity of these growths is low, and 
a considerable tissue dose is needed to 
produce regression of the lesion. Of the 
main forms of radiation therapy—radium 
and roentgen rays—radium is to date un- 
doubtedly the more efficacious. Roentgen 
irradiation as the sole method of treatment 
has, in my experience, failed to produce 
regression; a study of the literature sup- 
ports this view. The main reason, I believe, 
is the difficulty to deliver to the tumor in 
the bladder a dose of roentgen radiation 
adequate to control the growth, although 
hemorrhage may be arrested or controlled. 
This fact is recognized and attempts have 
been made to raise the daily dose to 300 r 
or more, tO use aS many as SIX ports of 
entry, to push the treatment to the limit 
of skin tolerance, namely blistering. But 
these gallant attempts have not resulted 
in any great improvement, at least with 
the use of 200-250 kv. There are, however, 
indications that with higher voltage—1 ,000 
to 2,000 kv.—and with improvements of 
both apparatus and technique, the position 
may change. 

With radium the problem of adequate 
dosage can be solved by the use of inter- 
stitial radiation. In selecting the method of 


The Achievement of Radium in the Fight against Cancer 


737 


treatment the important questions are: 
What type of lesion is suitable for radium 
therapy? What is the technique of choice? 
What is the optimum total dose and dosage 
rate? The type suitable for radium therapy 
is a lesion of moderate size, located at the 
base or lower part of the bladder, of the 
infiltrating or ulcerative type. Small growth 
on the roof or sides, accessible growths of 
moderate extent can be dealt with by par- 
tial cystectomy; extensive lesions where 
complete regression by irradiation cannot 
be confidently anticipated should be con- 
sidered for total cystectomy if the patient 
is fit and willing to undergo this ordeal. The 
papillary growths, if obviously malignant 
and still operable, are dealt with by a com- 
bination of diathermy and radium. If these 
criteria are applied, about one-third of all 
cases of carcinoma of the bladder are found 
to be suitable for radium. 

As regards technique, the endoscopic 
method, that is, the introduction of radon 
seeds through a cystoscope, has naturally 
attracted the attention of urologists. It is 
suitable in early cases of localized growth 
in the absence of infection. Only a very few 
cases fulfill these desiderata. 

The advantages of the endoscopic meth- 
ods are outweighed by the following disad- 
vantages: (1) The wall thickness of the 
seed is limited by the bore of the instru- 
ment; this means that the screenage is 
limited to 0.3 mm. of platinum; severe re- 
actions follow and risk of infection is in- 
creased. (2) The distribution of small ra- 
dium foci in regular geometrical pattern is 
difficult, with the result that, except in 
very small lesions, some areas are over- 
irradiated, while others receive a sublethal 
dose. (3) The falling intensity of radon miti- 
gates against the delivery of the necessary 
total dose without considerable risk of 
necrosis. 

The technique of choice is accurate 
needling under direct vision through a wide 
suprapubic cystotomy. Suitable retractors, 
adequate exposure, good illumination pro- 
vide the necessary access to the growth. 
A choice of needles of various lengths, but 
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of similar linear intensity, must be avail- 
able; screenage should be preferably 0.8 
mm. of platinum. The actual distribution 
of the needles depends upon the anatomical 
configuration of the lesion; most growths 
can be adequately treated by a single 
plane implant; patterns previously pre- 
pared for different lesions are used. The 
total dose aimed at is high, namely 7,000 to 
8,000 gamma roent¢gens. It can be achieved 
without inflicting burns if the dosage rate 
is about 35 to 45 gamma roentgens per 
hour; with such low intensities the total 
time of irradiation is about nine to ten 
days. The amount of radium required is 
small and varies according to the volume 
of tissue to be treated and its surface ex- 
tent. The needles must be placed accurately 
in position and steps taken to ensure that 
they stay in position. An area of at least 1.5 
cm. of apparently normal bladder should be 
irradiated beyond the periphery of the le- 
sion. Like all surgical procedures, the nee- 
dling of the bladder requires care, skill and 
patience; it also requires training and 
practice. But, above all, it is not a treat- 
ment which can be carried out unless special 
facilities are available in specially equipped 
institutions. The closest cooperation be- 
tween urologist, radiotherapist and physi- 
cist is a sine qua non. It is this absence of 
cooperation which has given needling of 
the urinary bladder rather a sinister repu- 
tation associated in the minds of many 
with burns, cystitis, urgency, frequency, 
uncontrollable pain resulting is miseries 
compared with which the natural distress 
of cancer of the bladder pales into insig- 
nificance. | emphasize this point, as it is 
essential not to gloss over the difficulties or 
the dangers of the method. Results, how- 
ever, have justified this treatment and 
apparently total regressions up to a period 
of ten years have been achieved. The treat- 
ment of cancer of the bladder by radium is 
as much.a surgical procedure as diathermy 
or excision—it should enlarge and not 
diminish the urologist’s field of usefullness. 
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CANCER OF THE SKIN 

I will say little of the benefits of radium 
in the treatment of cancer of the skin, as 
this is well known and still holds its place 
equally with roentgen rays. I will con- 
tent myself with the mention of one skin 
lesion, epithelioma of the penis. In this site, 
early cases treated by needling regress with 
little mutilation and no undesirable side 
effects. Advanced and extensive lesions, 
involving the urethra, the corpora caver- 
nosa or the corpus spongiosum are not suit- 
able for radium; in such cases surgery must 
be resorted to in spite of the grave mutila- 
tion it inflicts. In early cases, needling 
with radium has achieved freedom of re- 
currence up to eighteen years. 

CANCER OF THE BREAST 

As a palliative measure for recurrences 
or in the treatment of inoperable cases, 
radium has long been in use. Geoffrey 
Keynes,.6 however, was the first to treat 
operable and early cases by radium as an 
alternative to radical amputation. Radium 
therapy in breast cancer has been super- 
seded by roentgen therapy, but it played 
an important part in the development of 
radiation therapy in this site. Needling of 
the breast, either alone or in association 
with surface plaques, has given complete 
regression of the disease and survival rates 
very nearly equal to those of surgery in 
some cases. Radiation is of key importance 
in the treatment of advanced cases and as 
a preoperative measure. There can be no 
doubt that the prognosis in cancer of the 
breast can be materially improved by the 


' judicious, careful and expert use of radia- 
J 


tion either as the sole method of treatment 
or in combination with surgery. Early diag- 
nosis remains the greatest single factor 
influencing prognosis. Preoperative and 
postoperative irradiation, preferably with 
roentgen rays, but in selected cases with 
radium, has not only improved end results. 
but rendered a larger proportion of patients 
amenable to treatment. 
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Successful radiotherapy. of cancer de- 
pends primarily on a knowledge of the dis- 
ease, its natural history, its mode of spread, 
its response to various methods of treatment 
and to various techniques of irradiation. 
Radiation is not a panacea for all cancer 
cases and should not be used to the exclu- 
sion of surgery, unless it is better than 
surgery. Similarly, radium should not be 
used to the exclusion of roentgen rays, or 
roentgen rays to the exclusion of radium; 
both methods have their advantages in cer- 
tain sites; they are often complementary. 
If the benefits of treatment are to be ob- 
tained to the fullest measure, it is important 
to recognize the limitations of each method. 
No radiotherapy department can be ade- 
quate without facilities for both radium and 
roentgen therapy and a specialist trained 
in the use of both, and eager to use all 
methods. No cancer clinic can rely upon 
radiation alone, and surgery as well as 
chemotherapy has its very important place. 
It must unfortunately be recognized that 
quite apart from research purposes, the 
choice of the method of treatment is often 
dictated by the facilities available, by bias 
of the clinician to a certain given method 
of treatment and by prejudice against other 
methods. What is the achievement of ra- 
dium? It is the therapeutic measure of 
choice in cancer of the uterine cervix, in 
cancer of the lip, tongue and mouth, in 
cancer of the larynx and the antrum, and 
the urinary bladder—all accessible tumors 
of moderate topographical extent, and 
medium grade of radiosensitivity. Radium 
is equal in efficacy and often more certain 
than roentgen radiation in cancer of the 
skin, including the penis and the anal canal. 
In highly radiosensitive tumors, lympho- 
sarcoma, lymphadenoma, plasmocytoma, 
roentgen therapy should be preferred. In 
tumors of bone and in cancer of the breast, 
roentgen rays are preferable on the grounds 
of simplicity. In deep-seated and inaccessible 
tumors, technical difficulties preclude the 
use of radium. 


The Achievement of Radium in the Fight against Cancer 


739 


In looking back on a quarter ofa century 
of work with radium in the treatment of 
cancer, it seems clear that for its use, surgi- 
cal as well as radiological training is of 
great importance and that lack of surgical 
abilrty limits the use of radium to external 
methods of treatment and these are more 
easy of accomplishment by roentgen rays. 
My impression is that apart from total 
dose and dosage rate, the biological effects 
of radium and roentgen rays, although sim- 
ilar, are not identical and this profoundly 
affects the long term results of treatment in 
most sites. 

This review of the Achievement of Ra- 
dium in the Fight against Cancer is based 
on the work done in the great clinics in 
the United States and in Europe—of these, 
three institutions fill the center of the stage 

the Memorial Hospital, New York, the 
Radium Institute of Paris, and the Ra- 
diumhemmet in Stockholm. My own field of 
activity, the Westminster Hospital in 
London, has, in company with all other 
London teaching hospitals, passed through 
the war years with added difficulties. You 
may be interested to know that when the 
bombs were dropping fast, there was un- 
veiled in 1943, in one of the radiotherapy 
wards of the Westminster Hospital, a tablet 
commemorating the fact that American 
citizens were supporting in that ward, beds 
for patients from London air-raid shelters. 
There is this added link which humanity 
has forged between us and this is an oppor- 
tunity of bringing back our warmest 
appreciation which the passing of five 
years has mellowed, but not dimmed. 

The achievement of radium can _ be 
counted in the years added to the lives of 
countless numbers of patients; this could 
be assessed statistically, but it is not pos- 
sible to compute in figures, the relief of 
pain, palliation and temporary arrest of 
disease and prolongation of life which has 
been achieved in addition. The advances 
made in pure science cannot yet be fully 
understood. If my review of these achieve- 


| 
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ments is incomplete and has many gaps, 
may I plead Hippocrates’ first aphorism 
that “Life is short and the Art long; the 
Occasion fleeting; experience fallacious and 
judgement difficult.” 


Westminster Hospital 
London, England 
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A CONCEPT OF THE CLINICAL USE OF RADIUM 


By A. N. ARNESON, M.D. 


ST. LOUIS, MISSOURI 


HE Thirtieth Annual Meeting of the 

American Radium Society occurs in a 
year of considerable historical significance. 
Nineteen hundred and forty-eight marks the 
Fiftieth Anniversary of the discovery of 
radium. It is appropriate that we take cog- 
nizance of that event. In planning a cele- 
bration commensurate with the occasion, a 
number of modifications have been made 
in the usual order of scientific and social 
affairs of the Society. 

It is our good fortune to have several 
distinguished guests from overseas. Par- 
ticipation of those visitors in the scientific 
sessions elevates the program to an inter- 
national level not attained before. Such an 
exchange of knowledge and experience is 
well timed after the lack of assembly 
incurred during the War years. The discus- 
sions to be undertaken will include prob- 
lems to be met in further advance in radi- 
ation treatment. At one point on the pro- 
gram one of our members well suited to 
the task will pay tribute to the discoverers 
of radium, and elaborate upon the fasci- 
nating history of the development of radio- 
activity. We are apt to forget the profound 
impressions that fell upon early pioneers in 
the clinical use of radium. The degree of 
palliation obtained in patients with hope- 
less prognoses must have been in sharp 
contrast to that which was to be expected 
for any other method then in use. The rela- 
tive simplicity of treatment in more favor- 
able cases must have been in sharp contrast 
to the hazards of radical surgery. It is not 
surprising that tremendous 
was developed. 

In this day and time we find radium oc- 
cupying a somewhat different position in 
clinical practice. Methodsof treatment have 
advanced beyond the stage of empiricism 


enthusiasm 


gained from experience by trial and error. 
Technical advances have resulted in the 
development of a number of different meth- 
ods for administering electromagnetic or 
particulate radiations. The multiplicity of 
methods that can be used for irradiating 
tissue has lessened the preéminence of 
radium in clinical practice. Other factors 
have mitigated against interest in radium as 
a method of treatment. Advance in knowl- 
edge of medicine has extended the applica- 
bility of surgery. Some clinical departments 
have set out to explore again the use of 
certain operative procedures that had been 
more or less discarded. Any challenge that 
one method of treatment presents another 
is wholesome criticism that should result 
in improvement in clinical care. The re- 
searches in surgery have sometimes been 
interpreted, however, as trends in treat- 
ment. The impression is gained that the 
use of radium is decreasing. As a result, 
many inadequate operations are performed 
in pursuit of what is believed to be an es- 
tablished modification in clinical practice. 
Extension of that attitude will result in 
neglect of clinical study and clinical teach- 
ing, with recession in knowledge of the clini- 
cal use of radium in conditions for which it is 
indispensable. Radium may be replaceable 
by certain of the newer isotopes, but there 
is no foreseeable time at which gamma-ray 
emitters will not be essential for the focal 
intensities of irradiation required in the 
treatment of certain types of lesions. 

Of the several technical developments 
that may have acted to replace radium as 
a method for irradiating patients, the most 
important has been the use of roentgen 
rays. Whatever that effect may have been, 
it would be expected to have occurred 
during the past twenty-five years. Begin- 


* President’s Address delivered at the Thirtieth Annual Meeting of the American Radium Society, Chicago, IIl., June 20-22, 1948. 
t From the Edward Mallinckrodt Institute of Radiology, the Department of Obstetrics and Gynecology, and the Barnard Free 
Skin and Cancer Hospital, Washington University School of Medicine, St. Louis, Missouri. 
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ning with 1922, spot surveys were made 
from the operating room record of the 
Barnes Hospital for every fifth year to 
1947. For each of those years the number of 
radium treatments was determined as well 
as the number of patiznts treated. The 
number of radium treatments has increased 
at a somewhat greater rate than the num- 
ber of patients. Those data were then corre- 
lated with statistics available upon total 
hospital admissions, excluding obstetric and 
pediatric patients. The increase in patients 
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radium treatment is gained by access of 
radiological residents and fellows to other 
affiliated clinical services or institutions. 
Hospitals approved for training in roent 
genology or diagnostic roentgenology alone 
would not be expected to show a sizable 
number of radium treatments, but of the 
235 designated for training in radiology or 
therapeutic radiology, 122 report fewer 
than 100 treatments per year. That indi 
cates that radium is used more than twice 
a week in only 113 American hospitals. 


TABLE | 


STATISTICAL DATA FROM THE OPERATING ROOM RECORD 
RADIUM TREATMENTS FOR SPECIFIED YEARS. THE RATIO OF 
ADMISSIONS (EXCLUDING OBSTETRIC AND PEDIAT 


1922 192 
Radium patients 55 65 
Radium treatments 7 66 


Total hospital admissions 
Ratio radium patients to total ad- 
missions 


treated with radium has followed closely 
the increase in total hospital admissions. 
The ratio of radium patients to total ad- 
missions for 1932 is 1:56. For 1942, the 
value is 1:56, and in 1947, it is 1:55. There 
has, therefore, been no decrease in the use 
of radium at the hospital in question. Of 
the total number of radium treatments for 
the specified years, §7 per cent were applied 
for gynecological lesions. 

It is difficult to arrive at an accurate esti- 
mate of volume of radium work done each 
year in the United States. The May 1, 1948, 
issue of the Fournal of the American Medi- 
cal Association presents a list of 336 hospi- 
tals approved for training in radiology. The 
number of radium treatments performed 
annually is given for all but 81 of the 
named institutions. It can be assumed that 
data are incomplete for some hospitals not 
reporting radium treatments, and in others 
approval for training may have been 
granted on the basis that experience in 


OF THE BARNES HOSPITAL GIVING THE NUMBER OF 
* PATIENTS TREATED WITH RADIUM TO TOTAL HOSPITAI 
RIC PATIENTS) IS SHOWN FOR CERTAIN YEARS 


Year 
1932 1937 1942 1947 
105 155 193 315 
110 170 208 301 
5,923 10,882 17,256 
1:56 
The number of treatments exceeds 300, 


about one per working day, in only 21 of 


those institutions. Four hospitals report 
more than 1,000 treatments, and the great- 


est single number is 4,227. The majority of 


radium work appears to be concentrated in 
about 6 per cent of the approved institu- 
tions. If the statistics here given are reason- 
ably correct, then the number of institu- 
tions with a flow of clinical material ade- 
quate for sound teaching are limited in 
number. That is not intended to imply 
that quantity is an index of quality, but it 
is obvious that effective training depends 
in part upon experience gained by repe- 
tition. 

Data given in a list of hospitals approved 
for radiological training are not intended to 
present a complete summary of radium 
work in the United States. There are sev- 
eral prominent members of this Society, 
for example, who perform radium treat- 
ments at institutions not set up for resident 
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and fellowship training. Furthermore, 
many patients are treated on an ambula- 
tory status. [t is unfortunate that prob- 
ably most of that valuable material is lost 
for teaching purposes. 

The clinical use of radium is distributed 
among dermatologists, gynecologists, radi- 
ologists, surgeons, and many others. There 
is in this country no standard qualification 
required of an individual employing radium 
in clinical practice. The absence of restric- 
tion upon ownership, rental, and sub-rental 
of radium makes the material available to 
all who find indication for its us¢ 
organization for administering the clinical 
use of radium is to a large extent responsible 
for the empirical procedures followed so 
frequently. It is probable that quality of 
radiation treatment more: widely 
than does perfection of surgical technique 
and judgment. In the attempt to im- 
prove quality of work, it is not an uncom- 
mon practice for surgical divisions to re- 
quire consultation, 


varies 


in specified circum- 
stances, before performance of certain oper- 
ations. Consultation upon use of radium is 
usually made only upon a voluntary basis, 
and in many instances in which advice is 
sought, the consultant gives an opinion 
expressed in terms of milligram-hours, 
without examination of the patient. Speci- 
fication of a required treatment in total 
milligram-hours is no more precise than to 
state that a patient with a tumor mass re- 
quires a certain number of minutes of sur- 
gery. 

It is obvious that one of the weak points 
in the system is the method of teaching. The 
time and effort required for adequate train- 
ing in radiation therapy is as formidable as 
that needed for perfection in any of the sur- 
gical specialties. Basic knowledge must not 
only include anatomy, pathology, and 
phy sics of radiation, but also clinical diag- 
nosis, biologic effects of radiation, and the 
natural history of tumors. Broad training 
of that scope is rarely provided in a single 
institution. It can scarcely be presented in a 
general radiological department in which 


the resident or fellow divides his time be- 
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tween roentgen diagnosis and radiation 
treatment. Neither is it likely to be supplied 
in any of the affiliated clinical departments 
employing radium. Adequate teaching ma- 
terial is to be found only in the larger cen- 
ters. Adequate facilities for teaching might 
be attained in an autonomous department 
for radiation treatment. Graduates from 
such departments would elevate the stand- 
ard of treatment procedures. The disap- 
pointing effects of too much or too little 
irradiation would be lessened. Exposure to 
disputes or changing trends in methods of 
treatment would be reduced. A 
orderly advance in treatment of 
would be attained. 

Improvement in the use of radium can- 
not be separated from the general problems 
in radiation treatment. Attainment of a 
standard of teaching at the level in ques- 
tion necessitates centralization of clinical 
material and facilities as well as personnel 
in clinical medicine and the related sciences. 
Evidence that centralization of that order 
is going forward is indicated by the fact 
that large radium services are found in 
fewer than 10 per cent of American hospi- 
tals approved for radiological training. The 
point might well be made that the scope of 
radiation treatment is too broad for one 
individual. The same probiem has been re- 
sponsible for segregation of surgical special- 
ties into limited anatomical fields. In the 
larger centers the processes of evolution 
might very 


more 
cancer 


well result in specialization 
into different anatomical divisions within 
the department of radiation treatment. 
In such departments it is not unreasonable 
to expect in some of the now recognized 
specialties the development of individuals 
engaged in the treatment of cancer by radi- 
ation or by surgery. The point of emphasis 
should be placed upon the importance of 
elevating the radiation therapist to the 
recognition that his specialty deserves. Ac- 
tive demonstration of the complexities of 
radiation treatment by performance of 

high standard of precision instead of pres- 
ent empirical methods would bring realiza- 


tion of the hazards involved to other 
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members of the medical profession. That 
can best be done by elevating the standard 
of teaching. Mechanisms for controlling the 
administration of radium would then be 
less important. Fulfillment of those aims 
will advance and preserve our system of 
medicine. It is not to be implied that the 
centralization necessary for teaching is 
equally essential for patient care. With 
reasonable saturation of the need for highly 
qualified radiation therapists, clinical prac- 
tice could be decentralized to a degree simi- 
lar to that which is attained in the major 
surgical specialties. 

Prerogative for expressing the aims here 
given is taken in the presentation of a presi- 


dential address. Certification of qualifica 
tions falls within the sphere of the various 
Specialty Boards. Standardization of mini- 
mal requirements for teaching the clinical 
use of radium will provide Specialty Boards 
with a uniform basis for establishing a suit- 
able scheme of certification. Within the 
Society are the individuals most capable of 
providing the teaching and training re 
quired for modification of our present sys 
tem. A study of the problems at hand 
should be one of the projects of the Ameri- 
can Radium Society. 


4952 Maryland Ave. 
St. Louis 8, Mo. 
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EFFECTIVE DOSAGE LEVELS IN INTERSTITIAL 
RADIUM THERAPY 


By BENJAMIN JOLLES, M.D., D.M.R. 
Radiotherapy Department, General Hospital 


NORTHAMPTON, ENGLAND 


HE early empirical techniques in 

radium therapy of malignant con- 
ditions were found to give good results in a 
number of cases. Quite often, however, the 
persistence or recurrence of growth and the 
appearance of necrosis showed only too well 
that faults of technique existed. Even in the 
best hands mishaps occurred which were 
not entirely due to the nature of the lesions 
dealt with. 

In the past decade the empirical methods 
have been superseded. Dosage systems were 
devised whereby specific arrangements of 
radioactive foci are used in such a way 
that the dosage is known and controlled 
from beginning of treatment. The dosage 
system of Paterson and Parker (Paterson 
and Parker!’ 1934, Paterson, Parker and 
Spiers? 1936, Paterson and Parker*® 1938) 
has proved to be sound, from both clinical 
and physical points of view, and is now 
adopted in most radiotherapy institutions. 

By obeying the rules of their dosage 
system, irradiation at a uniform average 
level throughout the treated volume of 
tissues is achieved. It might be stressed, 
however, that there are finer details of 
implantation which obviously cannot be 
put in the form of rules as they apply to in- 
dividual cases, in which experience teaches 
one how and where an “empirically” 
placed needle can make all the difference in 
obtaining the best result, and where the 
strict application of the rules is not feasible 
on anatomical or clinical grounds. 

The distribution rules and charts in 
Paterson and Parker’s dosage system ans- 
wer two cardinal points which interest the 
practical radium therapist, i.e., how much 
radium is required and how it should be 
arranged in any particular case. 

One of the outstanding problems facing 
the radiotherapist is that of the dosage 


levels, and the tumor “‘lethal’’ dose in the 
region of 6,000 r over a period of seven days, 
as suggested by Paterson, is a guide which 
has to be supplemented by experience and 
often by flair. 

In this paper the problem of the amount 
of radiation to be delivered is discussed and 
an approach on novel lines postulated, and 
suggestions made which might be found 
helpful as a supplement to the Paterson 
and Parker dosage system. 

According to the size of the implant the 
dose required for a given biological result 
varies and as suggested by Paterson in the 
biological section of his paper, 5,500 r to 
7,000 r have to be given. In the assessment 
of the dose required only the volume of 
tissues to be treated is taken into account in 
the dosage system. 

It is undeniable that the destruction of 
cells in the tumor area by ionizing radi- 
ations is not the whole story of the chain of 
events leading to the resolution and dis- 
appearance of the growth, and that many 
other concomitant factors come into play. 
Of these, the intrinsic resistance of normal 
to malignant growth is worth 
remembering, and, although it is fair to 
assume that the organic barriers of resist- 
ance have been overcome at the time and 
site of appearance of the growth, a residual 
force undoubtedly remains and plays an 
important role in checking the growth. 
This local resistance comes more to the 
forefront when the balance of forces is 
upset by the effect of radiations. 

It seems therefore necessary to take into 
consideration the area and volume of 
surrounding normal neighboring tissues 
which exert an influence on the behavior of 
the tumor. This amount of normal tissues 
through which nutritional fluids pass into 
the tumor territory and through which 
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toxic demolition products flow from the 
irradiated volume of tissues is of great 
importance. These tissues bear the brunt of 
radiation injury and contribute to repair. 
Taking into account not only the volume of 
tissues irradiated, that is, its size, but also 
its shape and the volume of the neighboring 
tissues, a rather more complete set of data 
is available for the assessment of dosage 
levels to be delivered. 

In previous work‘ (Jolles, 1941) it was 
found that in animal experiments, the 
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severity of skin reaction due to roentgen 
rays depends upon the size of the area 
irradiated, and by means of various devices 
(grid, sieve, anulus, etc.), it was shown 
that, the dose per unit area remaining 
unchanged, the reaction becomes a mini- 
mum when the adjacent normal tissues can 
exert their maximum protective role. 

I have shown that: 

(a) When small areas of skin (up to 3 
cm. in diameter) are irradiated, the dose 


Fic. 1. 


required to produce a given degree of skin’ 


reaction increases as the size of the field 
diminishes. Thus the degree of effect 
depends on the product dose-in-roentgens 
times area rather than on dose alone. 

(b) If an area is irradiated through a 
sieve, the reaction produced is approxi- 
mately the same as would be produced if 
the whole area were given a much smaller 
dose. Thus when a sieve was used, having 
11 per cent of its area transparent, and 89 
per cent opaque, the skin reaction produced 
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was about what would be expected with a 
ten times smaller dose spread over the 
whole area. 

Subsequently an attempt has been made 
to co-ordinate data obtained from clinical 
observations for the tolerance dose levels in 
deep roentgen therapy. 

Working on the theory, based also on 
clinical experience, that the skin tolerance 
dose in deep roentgen treatment depends 
not only on the size, but also on the shape 
of the field, an empirical formula has been 
evolved enabling the optimal tolerance 
doses to be assessed under any condition of 
treatment. This has been arrived at by trial 
and error, the formula being amended from 
time to time according to clinical obser- 
vations. The factor controlling the effect of 
the field was ¥/p/a where p is the perim- 
eter of the field and a the area (Jolles® 
1946, Jolles and Mitchell’ 1947). 

Now considering a cross section of tissue 
of finite thickness in the path of a roentgen- 
ray beam, it is seen that the ratio p/a is 
also the ratio between the surface of the 
surrounding untreated tissue and_ the 
volume of the section. This suggested that 
the theory might be adapted to irradiation 
of blocks of tissue by radium (Jolles® 1946). 
In such cases the whole perimeter or shell 
surrounding the treated volume must be 
taken into account, so that the ratio 
WShell/Vol. would be analogous to the 
ratio ~/p/a in the deep roentgen therapy 
case. 

Knowing from clinical experience that a 
dose of 6,000 r delivered over a period of 
one week providing that the rules of 
distribution of the Paterson and Parker 
system are strictly obeyed, is adequate for 
a volume of about 75 cc., the relative 
effective dose levels for volumes of different 
sizes can be calculated. In Table 1 dose 
levels for cylinders of different sizes are 
presented, and although several of these 
are tentative ones, it appears. within 
reasonable certainty that the doses sug- 
gested are the correct ones. 

It is difficult to decide about the thick- 
ness of the shell of neighboring tissues 


= 


around the irradiated block that has to be 
computed, and therefore the area of the 
shell has been taken into consideration. 
This appears sufficiently accurate in cylin- 
drical implant calculations with the follow- 
ing provisions: 

(1) When one end of the implanted 
volume of tissues is on the surface of body 
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planes should be included in the assessed 
volume. 

Figures 24 and B are anteroposterior 
and lateral roentgenograms showing posi- 
tion of needles, with ring over lips, used for 
calculation of magnification factor. “George 
R.” Ulcerated infiltrating squamous car- 
cinoma of inferior aspect of tongue, with 


TABLE I 
RELATIVE EFFECTIVE DOSAGE LEVELS FOR CYLINDRICAL IMPLANTS 
Shell Area 
Diam- Heick Vol. Rela- Rela- 
eignt 3 ° 
eter 5 One Shell/Volume V/5/\ tive tive 
cm. 
cm. Total End Neg- Doses Doses 
] 
lected 
(a) (b) (b) (a (b (b) 
2 2 6.28 18.34 2.5 1.44 8000 r 7700r 
4 12.56 31.4 28 .26 1.35 I. 305 74 7450 
6 15.04 43.90 40.02 I.29 72 7400 
3 2 14.2 33 25.94 2.33 1.32 7200 ft 6950 r 
4 25.4 44.8 1.§8 I 665 6625 
6 42.6 02.6 1.66 1.49 1.128 646 6500 
71 108.4 [Or I .43 63 6400 
4 2 37.66 2 I .26 69 r 6s0or 
4 62.76 1.14 625 6100 
6 100.4 87.86 Fis, Th I.0§ 6 6000 
150.8 138.2 I .06 I .03 55C 
5 2 39.2 70.6 1.8 I 6600 t 6250r 
4 78.4 102 82 1.05 I I .O13 $95 5800 
6 11.7.6 133.4 113.8 omy, 1.04 985 $65 5620 
I 196 196.2 176.6 0.9 1.0 § 500 5500 


or organ (skin, dorsum of tongue, etc.) or 
adjacent to a region from which no contri- 
bution to repair can be expected (mandible, 
terminal implants or moulds, 1.e., in penis 
or fingers) the shell area to be computed is 
smaller and therefore the tolerance dose is 
correspondingly smaller. 

(2) When one end of the implanted 
volume or plane is uncrossed by needles the 
values of the relative tolerance doses re- 
main unaltered. 

(3) Two plane implants 
tion greater than 1.5 cm. 
A slab of 
thick outside the radium 


with a separa- 
are treated as 
cubic volumes. tissue 0.5 cm. 


needles in the 


infiltration of floor of mouth. In this case an 
attempt was made to cross also the bottom 
end of the volume. However, only the 
anterior part of the tumor received an 
appreciable contribution from these “cross” 
needles. 

“Volume” implant. Irradiated volume 
55.5 cc. Shell area 62.8 sq. cm., S/V =1.13. 
~/S/V =1.04. Effective 
6,240 r. 


tolerance dose = 


Kigures 34 and 8B are anteroposterior 
and lateral roentgenograms showing posi- 
tion of needles. One end uncrossed. “Henry 
D.” Ulcerated growth on inferior aspect of 
tongue and floor of mouth, which is infil- 
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Fic. 2. 4, shows correct position of needles. The two needles crossing the lower end of the cylinder do not 
reach the posterior parts of the treated volume but their contribution to the tumor area is not negligible 
in this case. B, the ring (R) on the lips of the patient is used for calculation of the magnification of the 
needles for irradiated volume assessment. 


Fic. 3, 4 and B. 
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trated almost to the alveolus, but without 
bone involvement. 

“Volume” implant. Irradiated volume 
50.0 cc. Shell area 62.5 sq. cm. S/V=1.2 
=1.07. Effective 
6,400 r. 


tolerance dose = 

The aim of destroying malignant growth 
by means of high doses of roentgen or 
gamma rays has led in recent years to an 
increase of dosages, and the time has now 


been reached when a reconsideration of 


levels is overdue. Both 
experiment (genetics) and clinical findings 
show that there are many concomitant 
physiological factors which come into play 
in the treatment of tumors besides the 
direct effect of roentgen or gamma rays on 
malignant cells. It is therefore reasonable 
to assume that the maximum permissible 
dosages are not necessarily the best ones, 
even if these fall short of early or late 
necrosis (Ellis* 1942, Windeyer® 1942, 
Koller and Smithers 1946). 

In the described method of dose assess- 
ment an attempt is made to conciliate two 
seemingly opposing views: 

(a) The delivery of an effective 
adequately high dose of radiation. 

(b) The preservation of the connective 
tissue structures which contribute to repair 
and recovery. 

Although in interstitial therapy one can 
hardly be up to the accuracy implied in 
this article and tables, yet the attempt to 
account for the area surrounding the im- 
planted volume seems worth while, as these 
represent the unknown factors exercising 
an influence on the treated volume of tis- 
sues. 


tolerance dose 
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SUMMARY 


A quantitative method of assessing 
effective tolerance dose levels in interstitial 
radiotherapy of malignant growths is 
described. 


The importance of the perimeter/area 
ratio in deep roentgen treatments and of the 
shell/volume ratio in radium therapy is 
stressed. 


General Hospital 
Northampton, England 
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TREATMENT OF ADVANCED CANCER 
INVOLVING THE EAR* 


By CHARLES L. MARTIN, M.D., and JAMES A. MARTIN, M.D. 


DALLAS, TEXAS 


LTHOUGH much has been written 

about the treatment of cancer of the 
skin it is our impression that malignant 
lesions involving the ear receive relatively 
poor care in general practice and we are in 
complete agreement with Pfahler and 
Vastine!’ who state that ‘“‘a greater per- 
centage of failures occur in the treatment 
of cancer in the region of the ear than in any 
other relatively superficial portion of the 
body.” For this reason many such patients 
are applying to tumor clinics for treatment 
of recurrences following surgical procedures, 
the application of caustics, drugs or roent- 
gen and radium therapy. Carcinoma of the 
ear may be said to be advanced when the 
lesion involves the entire ear, when invasion 
is observed in the auditory canal or the sur- 
rounding structures, or when metastatic 
lymph nodes can be felt in the cervical 
region. It is worthy of note that 72 per cent 
of 57 patients with these findings entering 
our clinic from 1939 to 1947 had been 
treated unsuccessfully elsewhere. 


TREATMENT 

No single therapeutic measure has been 
universally successful in our hands and 
various combinations of electrosurgery, 
roentgen therapy and radium therapy have 


been used. Some authors believe that ir- 
radiation necrosis in cartilage can be pre- 


vented by the utilization of proper tech- 


niques but this painful complication was 
observed in many of our cases following 
treatment received elsewhere, and it seems 
evident that many of those who use irradi- 
ation are not successful in preventing car- 
tilage damage. Although heavy filtration re- 
duces this damage to a minimum and we 
have used it on occasion with good results 
it is now our custom to remove all cartilage 


showing malignant invasion with electro- 
surgery before starting irradiation. This 
procedure produces immediate relief of dis- 
comfort, tends to shorten the healing period 
and seems to improve the chance of cure. 
Certainly it should be carried out immedi- 
ately in those cases showing malignant tis- 
sue growing about an area of irradiation 
necrosis. 

After local anesthesia has been induced 
with butyn (0.75 per cent) the diseased 
portion of the ear is clamped in a hemostat 
and removed rapidly with the cutting cur- 
rent. The electrode consists of a large 
darning needle held in a long insulated 
handle. The incision is made through nor- 
mal tissue well outside the malignant area. 
If a bleeding vessel is observed a coagu- 
lating current is applied for a few seconds 
through a hemostat which is immediately 
removed. The wound is never sutured and 
rapid healing is the rule if the cartilage does 
not protrude above the skin edges. For this 
reason the cartilage is always trimmed 
down well below these edges with a pair of 
sharp curved scissors. When the skin is al- 
lowed to heal over protruding cartilage the 
resulting stump is very tender and the 
patient cannot tolerate even slight pressure 
over it. Very large lesions often necessitate 
the removal of the entire auricle and the 
deeper portions must be extirpated by 
blunt dissection. When possible a portion of 
the upper auricle is left in place so the 
glasses may be worn with ease. In certain 
instances active carcinoma is observed 
growing about the edges of a slough pro- 
duced by over-irradiation of an area situ- 
ated near the ear. An attempt is made to 
cut away all of the devitalized tissue with 
sharp curved scissors at the same time that 
the diseased cartilage is removed. 


* Presented at the Thirtieth Annual Meeting, American Radium Society, Chicago, Ill., June 20-22, 1948. 
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Fic. 1. Large squamous cell carcinoma, Grade 1, involving the ear, adjoining structures and auditory canal, 
treated by electrosurgery and radium needle implantation. The lower photographs were made six weeks 
and nine months following treatment. The implantation required eight 2.4 mg. and three 1.33 mg. radium 
needles. 
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Poor results following surgery alone are 
due to the extension of the malignant proc- 
ess into the tissues adjacent to the ear and 
the procedures described above are looked 
upon merely as proper preliminary meas- 
ures which prepare the patient for radia- 
tion therapy. Radical operations designed 
to remove all of the deep-seated cancer not 
only fail to bring about this result in many 
instances but frequently damage the parot- 
id gland and produce a facial paralysis. 

Immediately after the completion of the 
operation a plan of irradiation should be in- 
stituted designed to completely eradicate 
all of the residual cancer. Although we 
favor the use of radium, good results have 
been obtained in skin cancer with a divided 
dose roentgen technique? described in 1935. 
A daily dose of 315 roentgens, measured in 
air, is given to a 10 by to cm. field until 
twelve doses are given using 200 kv., a 
target-skin distance of 50 cm. and a filter 
of o.§ mm. of copper and I.o mm. of alumi- 
num. The total irradiation given amounts 
to 3,780 r but calculations published in a 
recent article’ indicate that the effective 
dosage in the depths of a tumor measuring 
2.0 cm. in thickness becomes 2,176 r with 
backscatter or 3.2 threshold erythema doses 
when due allowance is made for the time 
factor. In 1935 Merritt and Rathbone? pub- 
lished data showing that the incidence of 
cartilage necrosis was markedly reduced 
when a minimum filtration of 2.0 mm. of 
copper or its equivalent was substituted. 
This valuable change in technique was soon 
adopted in our clinic. These authors used 
220 kv. with a target-skin distance of 25 
cm. and for an area measuring I by I to 3 
by 3 cm. administered 6,000 r in nineteen 
days using a daily dose of 350 r, measured 
in air. By applying the methods advocated 
by Quimby and MacComb#" and allowing 
for the effect of the time factor, the dose 
delivered to the surface amounts to ap- 
proximately 3.8 T.£.p. With the same fac- 
tors they administered a total of 4,500 r to 
areas measuring 10 by 10 to 15 by 15 cm. 
in twenty-two days at the rate of 200 r per 
day. This technique delivers approximately 
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3-7 T.E.D. to the depth of a tumor measur- 
ing 2.0 cm. in thickness. Although we have 
adopted the increase in filtration we have 
continued the use of a dose of 3.2 1.£.D. 
given in two weeks which we believe to be 
as effective as 3.7 T.E.D. given in approxi- 
mately three weeks. 

Heavy filtered radium therapy given en- 
tirely with surface applicators is advocated 
by Pfahler and Vastine’® while Driver and 
Cole! favor the use of implanted low inten- 
sity radium needles. The latter method is 
our choice because dosage calculations are 
easier, the approximation of the radioactive 
sources to the diseased tissue is more ac- 
curate and the time of treatment is shorter. 
The needles used in our clinic have been 
fully described in previous articles.?*:° They 
are made of platinum, have a wall thick- 
ness varying from 0.5 to 0.6 mm. and con- 
tain 0.6 to 0.8 mg. of radium per centimeter 
of active length. The needles found most 
useful have active lengths of 0.5, 1.5 and 
4.0 cm. and contain 0.66, 1.33 and 2.4 mg. 
of radium, respectively. They are inserted 
into the malignant areas in patterns which 
deliver doses varying from 6,000 to 12,000 
gamma roentgens to all of the cancer cells 
in a period of seven days. In most cases 
electrosurgery leaves a layer of tissue for 
implantation and the method used in dos- 
age calculation is described in a recent ar- 
ticle.’ When the malignant tissue extends 
into the outer portion of the auditory 
canal, 0.66 mg. needles are inserted verti- 
cally into the walls of this passage. 

Metastatic lymph nodes in the neck are 
treated with a combination of implanted 
low intensity radium needles and roentgen 
therapy using a technique described in pre- 
vious articles.*» A layer of low intensity 
needles is placed in the lymphatic bed con- 
taining the palpable nodes so that they de- 
liver the same dose as that used for the pri- 
mary lesion and 350 roentgens are then ad- 
ministered daily to the same area with 220 
kv. roentgen-ray equipment until a total 
dose of 2,100 roentgens has been given 
while the needles are in place. A primary 
filter of 2.0 mm. of copper or its equivalent 


Fic. 2. Large squamous cell carcinoma, Grade 2, of the face which extended beneath the entire ear, treated 
by electrosurgery and radium needle implantation. The lower photographs were made six weeks and three 
years after treatment. The implantation required twelve 2.4 mg. and six 1.33 mg. radium needles. 


is used with a target skin distance of 50 
cm. Each needle is sutured in place and the 
wound is dressed daily with boric acid oint- 
ment. All needles are removed at the end of 


seven days and boric acid ointment dress- 
ings are continued until healing has taken 
place. When good results are obtained the 
wound is usually healed in six weeks to 
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Fic. 3. Mixed squamous cell and basal cell carcinoma of the face involving the lower half of the ear treated 
by electrosurgery and radium needle implantation. The lower photographs were made six months and 
three and a half years after treatment. The recurrence in front of the ear was successfully treated with 
divided dose roentgen therapy given six months after the radium implantation. 


three months, but occasionally a longer 
period is required. 


Extension of the malignant process into 
the underlying bone makes the prognosis 
very poor and no cases of this type have 
been completely cured in our clinic. How- 
ever, definite improvement has been pro- 


duced with the heavily filtered, divided 
dose roentgen-ray technique described 
above. No radium needles are used in such 
cases. 
COMPLICATIONS 
The intensive irradiation advocated by 
us depresses the function of the parotid 


: 
7 
| 
| 


Vou. 60, No. 6 Treatment of Advanced Cancer Involving the Ear 755 


Fic. 4. Large deeply ulcerated squamous cell carcinoma, Grade 4, of the face involving the lower half of the 
ear treated with electrosurgery and radium needle implantation. Twelve 2.4 radium needles were im- 
planted as shown in the photograph on the left. The photograph on the right was made five years later. 


peed/es in 


12-1.33 19, 
ear wound 


Fic. 5. Squamous cell carcinoma, Grade 2, involving the entire ear with a palpable node in the neck, treated 

_by electrosurgery and radium needle implantation. The node was treated by a combination of radium 

needles and roentgen therapy. When the photograph on the right was made five months after treatment the 
gland was not palpable. 
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gland on the treated side for long periods 
of time and the patients complain of some 
dryness of the mouth, but the seventh 
nerve is never damaged and in no instance 
has a facial paralysis been observed after 
treatment. The first course of radiation 
therapy should always be designed to pro- 
duce a cure and, as a rule, such treatment 
is not used a second time. If, as sometimes 
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low voltage roentgen rays sometimes brings 
a patient into the clinic because of the 
severe pain produced by partial necrosis of 
the underlying cartilage. This. complica- 
tion can be quickly relieved by the careful 
removal of a button of cartilage from the 
treated area. If the skin on the posterior 
surface is left intact healing occurs rapidly 
and the cosmetic result is good. 


Fic. 6. Deep-seated basal cell carcinoma extending into the auditory canal and beneath the ear treated with 
electrosurgery and radium needle implantation. The middle photograph and the one on the right were 


made six weeks and one year after treatment. 


happens, large lesions are not completely 
eradicated and small recurrences are ob- 
served in the wound after healing they are 
destroyed with electrocoagulation. The 
skin behind the ear lies in close contact 
with the underlying bone and a slight over- 
dosage in this region may produce a slough. 
Alvagel has proved useful in the treatment 
of this complication but in some instances 
a partial denudation of the outer surface of 
the mastoid has persisted. Although this 
end result is unsightly it seems to produce 
no real harm. When the surface of the bone 
is severely damaged it will eventually sep- 
arate after which complete healing may 
occur. 

As already stated any damaged cartilage 
in the treated area must be removed. The 
over-irradiation of a relatively small lesion 
on the anterior surface of the auricle with 


RESULTS 


During the years 1939 through 1947 a 
series of 57 patients with advanced cancer 
of the ear has been admitted to our clinic. 
For the purpose of statistical investigation 
35 of these cases treated three to seven 
years ago were studied. In 2, biopsy re- 
vealed mixed squamous cell and _ basal 
cell carcinoma but in the others these 
two types of cancer were about equally 
divided. The carcinoma involved the entire 
ear in 12 cases and extension well beyond 
the auricle was observed in 24 cases. The 
auditory canal was invaded in 7 patients 
and cervical nodes were palpable in two. 

Only 9 of these patients are known to 
have died of cancer and 2 are still alive 
with some evidence of the disease present. 
Complete primary healing was obtained in 
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22 (63 per cent) and 18 (51.4 per cent) have 
remained well and free of disease for three 
to seven years of observation. 


SUMMARY 


Cancer involving the ear receives very 
poor care in general practice. Techniques 
are described which salvaged half of a 
series of 35 advanced cases most of which 
had been treated unsuccessfully elsewhere. 
3501 Gaston Ave. 

Dallas, Texas 
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MALIGNANT TUMORS OF THE 
CHEEK IN CHILDREN* 


REPORT OF TWO CASES 


By GRANT E. WARD, M.D., 


and E. RODERICK SHIPLEY, M.D. 


BALTIMORE, MARYLAND 


ALIGNANT tumors of the cheek in 

children are relatively uncommon. 
Helmholz‘ of the Mayo Clinic has reported 
750 cases of malignant neoplasms in chil- 
dren under fifteen years of age. Of these, 
7.47 per cent, or 56 cases, occurred in the 
“intra-oral and neighboring regions.” Of 
218 cases of childhood cancer observed at 
Memorial Hospital in New York, Dargeon? 
reported 37 tumors of the head ‘and neck, 
an incidence of 16.9 per cent. Malignancies 
of the face in children are about 100 times 
less frequent than in adults.’ 

The 2 cases summarized below are of 
interest since both were children under six 
years of age, both occurred in the same 
position and both presented a similar thera- 
peutic problem. One of these children (Case 
1) is living and well five years after irradia- 
tion and excision; the other infant (Case 11) 
died of the neoplasm less than a year after 
its appearance. 


CASE REPORTS 


Case 1. V. M. (Univ. Hosp. No. 8453). This 
four year old colored female first presented her- 
self to the Surgical Clinic of the University 
Hospital on November 10, 1943. In September, 
1943, the child fell while at play and struck the 
right side of her face and nose. She had a moder- 
ately severe nose bleed, but no swelling was 
noticed. About ten days later, she again struck 
the right side of her face and, on examination, 
the mother noticed a tender, firm mass below 
the right eye. During the next two months, the 
mass gradually became larger and much firmer. 
The area was not painful. 

On November 10, 1943, she was seen in the 
Surgical Clinic at which time it was thought 
that the mass was independent of the injury. 

Examination revealed the eyes to be normal. 
A firm irregular mass measuring 5 by 3 by 2 cm. 


that appeared to be attached to the anterior 
wall of the right maxilla was easily seen and 
palpated. There was no evidence of inflamma- 
tion. The tumor was hard, non-tender and ex- 
tended upward toward the glabella and in- 
volved the right portion of the upper lip. The 
floor of the right nostril was elevated and cov- 
ered by purulent crusts. The right inferior turbi- 
nate was extremely swollen, but the other turbi- 
nates were normal. The right maxillary sinus 
did not transilluminate. 

A roentgenogram of the paranasal sinuses 
revealed no pathological process. On November 
26, 1943, an aspiration biopsy was attempted 
through the lateral nasal wall, but no material 
was obtained. 

The diagnosis of a malignant tumor—prob- 
ably sarcoma—of the right antrum was made 
and the patient admitted to the University 
Hospital on November 30, 1943. 

A roentgenogram of the paranasal sinuses, 
twenty-three days after the original film, re- 
vealed clouding of the maxillary sinuses prob- 
ably due to sinusitis, but a tumor mass could not 
be excluded. 

The mass was felt to be a malignancy of the 
right face, probably having its origin in the soft 
tissues over the right antrum. On December 5, 
1943, a biopsy of this mass was taken under 
general anesthesia through an incision in the 
mucous membrane of the superior alveolar proc- 
ess down to the maxilla. With blunt dissection, 
the incision was carried over the mass which 
was cut into and found to be firm tissue with 
a white appearance. Grossly, it appeared to be 
sarcoma. A piece of tumor mass was removed 
for study. The patient’s postoperative course 

was uneventful. The —" report was as 
follows (Sp 47686) ) (Fig. 1 

Gross examination: The specimen consists of 
small pieces (4) of white firm tissue, each meas- 
uring 0.5 cm. in diameter. Not significant 
grossly. 

Microscopic examination: 


Sections of the 


* From the Departments of Oncology and Surgery, University Hospital, Baltimore, Maryland. Read before the American Associa- 
tion for the Study of Neoplastic Diseases, Washington, D. C., April 15, 1948. 
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material in this case show an edematous, par- 
tially hyalinized stroma infiltrated by tumor 
growth. The tumor cells are oval or somewhat 
spindle shaped. The nuclei contain much chro- 
matin and stain deep blue. The cells invade the 
tissue in solid columns and as individual ele- 
ments. This is a malignant anaplastic tumor. 
The exact classification is not determined. Me- 
tastasis from an adrenal neuroblastoma is a 
possibility which might be considered. 

Impression: Malignant tumor. 

Radiation therapy was thought to be the 
method of choice because of the age of the child 
and the location and size of the mass. 

On December 14, 1943, the child was returned 
to the operating room and under general anes- 
thesia, 19 platinum iridium needles, each con- 
taining 2 mg. of radium element, were im- 
planted into the tumor, so distributed that the 
needles were about I cm. apart, in two layers 
one layer being just anterior to the bony wall 
of the antrum and one layer being more super- 
ficial. Two of these needles were run across the 
upper lip beneath the skin where some firm tis- 
sue had been palpated. 


The needles were left in place for a period of 


157 hours, giving a total dose 2,993 milligram- 
hours, or 7 threshold erythema doses. 

The needles were removed without difficulty, 
and the area healed well for about ten days. 


Following this, there was marked reaction of 


the skin and irritation of the eyelids with loss 
of the cilia. The skin over the area became quite 


red, hot, and swollen. The central portion of 


the area became necrotic and healed slowly to 
an area 2 by 3 cm. The patient was discharged 
from the hospital in excellent condition on 
February 1, 1944. 

The child was followed closely in the On- 
cology Clinic and the area of slough healed al- 
most completely. The patient had some in- 
constant pain in the area. On October I0, 1944, 
two months after her last visit, the child came 
to the clinic with the area almost completely 
broken down and secondarily infected. Nine 
days later, a large piece of dead bone (the 
zygoma) was removed, and following this, the 
area began to heal only to break down again 
in about three weeks. The patient was read- 
mitted to the hospital on November 28, 1944, 
one year less three days from the first admission. 

Examination at that time revealed a deep 
ulcer over the right face extending from the 
right nose to the level of the external canthus 
and from the lower right eyelid to the ver- 
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milian border of the upper lip. The lower lid 
was everted exposing some 3 mm. of reddened 
conjunctiva. Bony spicules arose from the 
depths of the wound which was bathed in a 
foul smelling, grayish pus. A deep sinus drained 
almost constantly from the upper medial bor- 
der of the ulcer. The lateral wall of the right 
nostril was eroded, the wall being formed by a 


Fic. 1. Case 1. Photomicrograph of anaplastic 
malignant tumor. 


dull gray sequestrum. There was a_ profuse 
purulent discharge into the right nostril. Two 
upper right deciduous molar teeth were present, 
but the upper right canine and both incisors 
were absent. The patient’s temperature was 
spiking to 102° F, every day. 

The area was cleaned with hot, wet normal 
saline dressings directly to the ulcer. The right 
eye was protected by ophthalmic sulfathiazole 
ointment. 

On December 8, 1944, under general anes- 
thesia, the area was cleaned with alcohol and 
the anterior and medial bony walls of the maxil- 
lary sinus were lifted out en masse. The sinus 
was filled with a gray cheezy material that had 
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a very offensive odor. Portions of the alveolar 
process of the right maxilla were rongeured 
away and all remaining upper right teeth—both 
permanent and deciduous—removed. The pos- 
terior, superior, and lateral walls of the antrum 
were found covered by healthy mucous mem- 
brane. The area was packed with iodoform 
gauze. 

The child was much improved after this, 
pain decreased and the odor was no longer 
offensive. The iodoform gauze was removed on 
the fourth postoperative day, and hot, wet com- 
presses started. The area healed satisfactorily. 

The defect (Fig. 2) was closed (Dr. E. A. 
Kitlowski) by tube grafting from the lateral 
aspect of the chest. The graft took well and the 
child was discharged as improved on June 17, 
1945. Repeated biopsies of the area prior to 
grafting showed no evidence of the original 
growth. 


Fic. 2. Case 1. Defect in face following treatment 
with 7 threshold erythema doses of radium given 
by interstitial route. 


The patient has been followed in the out- 


patient department and has no evidence of 


recurrence. At present, the graft is excellent, 
but there is a marked ectropion, right, and a 
pulling up and out of the right side of the nose 
and upper lip due to scar tissue (Fig. 3). Fur- 
ther plastic repair is to be carried out in the 
near future. An early opacity of the right lens 
is questionably present and is probably an ir- 
radiation cataract. 


Case u. J. P. (Union Mem. Hosp. No. 
105020). A small swelling about 2.5 or 3 cm. 
below the left lower eyelid was first noticed by 


Grant E. Ward and E. Roderick Shipley 


DECEMBER, 1948 


the parents when this child, a white female, was 
about eight months old. Apparently, there was 
no birthmark or mole in the region. There was 
a history of a questionable injury while the 
child was playing, but there was no break in 
the skin. This tumor was removed surgically 
(Dr. H. A. Bailey, Charleston, W. Va.) when 
the child was ten months of age. The patho- 
logical diagnosis was “embryonic carcinoma.” 
In the same month, five 15 mg. radium tubes 
were inserted into the wound (Dr. E. W. 
Squires, Charleston, W. Va.). The tubes were 
spaced about I cm. apart and were allowed to 
remain in place for five hours, a dose of 375 
milligram-hours. From August 25 to September 
4, 1942, she was given roentgen therapy, 200 
roentgens per day for a total of 1,800 r. The 
factors used were 200 kv. at 50 cm. skin target 
distance, through a 3 cm. portal with 0.5 mm. 
copper filter. 

A recurrence was noticed in December, 
1942—four months after the original tumor was 
removed. At that time, the patient appeared 
healthy, had not lost weight, was lively and 
played about as a normal child. There was a 
single well healed scar parallel with the left 
lower eyelid and about 2.5 or 3 cm. below it. 
No local recurrence was seen in the scar. Above 
and medial to the scar, a mottled redness and 
swelling was noticed, especially below the inner 
half of the lid. Beneath the skin in this area, 
there was a hard lump which was fixed to the 
nose, but could be rocked back and forth. The 
temporal half of the lower lid was edematous 
and the nasal half showed some infiltration. 
There were no enlarged cervical glands. 


Fic. 3. Case 1. Defect closed by plastic repair. 
Further improvement in appearance is expected 
by contemplated operations. 
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A roentgenogram of the antrum and skull was 
reported as showing a slight hyperplastic sinusi- 
tis, but no definite evidence of bone involve- 
ment in the left antrum. The roentgenograms 
of the skull were negative. 

Because it was felt that this tumor was prob- 


ably radioresistant, and because of fear of 


damage to the eye and bones of the face, it was 
advised that excision and immediate plastic 
repair be attempted. 

Operation December 14, 1942 (patient was 
not under our care at the time) revealed that 
the growth had penetrated the nasal and 
maxillary bones. No line of cleavage was found. 
As much of the tumor and periosteum were re- 
moved as possible. Because of the extent of the 
tumor, it was felt that removal of the bony 
structures was not justified since this tumor 
had progressed beyond control. 

Pathologic Report (Sp 24180) (Fig. 4). There 
is a rather mixed structure of large masses of 
small deeply staining cells, with round and oval 
spaces, suggesting either lymph spaces or an 
attempt at gland formation. This same kind of 
cell has infiltrated a dense hyalin fibrous tissue 
such as we see in mixed tumors of salivary origin. 
In some areas these cells stain rather darkly. 
Impression: Low grade malignant tumor arising 
from aberrant salivary tissue. 


COMMENT 


Sarcomas are thought to be far more 
common in childhood than in adult life. 
Helmholz! reports an incidence of 97 per 
cent sarcomas and 3 per cent carcinomas 
in 714 childhood malignancies. In a series 
of 16,565 malignancies, Pack and Lefevre® 
report 26.7 per cent were in patients under 
twenty-five years of age whereas 1.2 per 
cent of the carcinomas were in patients 
younger than twenty-five years. Thus sar- 
comas are twenty-two times as frequent as 
carcinomas in persons under twenty-five 
years of age. 

Friedman and Rubenfeld" have reported 
5 cases of cancer in children under fifteen 
years of age including 2 spindle cell sar- 
comas of the mouth and cheek. Sarcomas 
arising from the soft tissues of the face are 
not uncommon, but these tumors in general 
are found to be of a rapidly growing and 
highly malignant nature leading to the 
early death of the child. 
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In adults, malignancies of the face tend 
to occur in areas of chronic irritation and 
are usually more slowly growing and well 
differentiated, but in children the malig- 
nancy may occur in any area and tends to 
be more rapidly growing, more rapidly 
fatal, and more anaplastic. 

Salivary tumors occur in children and 
infants, but are much more common in 


Fic. 4. Case 11. Photomicrograph of tumor. Note a 
more adenomatous arrangement than seen in the 
tumor of Case 1. 


adults. Pack and Lefevre® report that 0.81 
per cent of mixed tumors of the parotid 
gland occur in children under four years of 
age and that 2.43 per cent of these tumors 
occur under the age of fourteen years. Sali- 
vary tumors have been reported as occurring 
at the age of six weeks,* eleven months,’® 
and one year.*:? About Io per cent of the 
tumors which show the typical histopatho- 
logic picture of a mixed tumor of the sali- 
vary glands are found outside of the parot- 
id, sublingual and submaxillary glands. 
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Many authors!'*"" have reported the pres- 
ence of normal salivary tissue in the cheek 
explaining the origin of salivary tissue 
tumors outside of the glands proper. Wood" 
states that 25 per cent of all mixed salivary 
tumors become malignant, a figure that 
corresponds to the 28 per cent reported by 
Kuttner.® Reports of malignancies arising 
from aberrant salivary tissue in children 
have not been found in the literature. Pack 
and Lefevre® report the occurrence of a 
plexiform epidermoid carcinoma of the pa- 
rotid region in front and below the right ear 
in a boy, aged four. In spite of two at- 
tempted surgical excisions and palliative 
radium therapy, the child succumbed to the 
malignancy six months after its appearance. 

The therapy used in these 2 cases is of 
interest in view of the results obtained. The 
older child (Case 1) received a large and 
relatively early course of radium therapy. 
The dose was a necrotizing one and has 
caused considerable deformity of the eyelid 
and upper lip, but with one or more plastic 
procedures, a good cosmetic result is to 
be expected. She has had no recurrence and 
is living a normal life and is doing well in 
school, five years later. The infant (Case 
11) received a relatively small dose of radia- 
tion, but the process continued and caused 
the death of the child. The favorable result 
obtained in Case 1 is due in part to several 
factors: the localized nature of the tumor, 
the early use of a large dose of radium, and 
the sensitivity of the tumor to radium. 

Although salivary tumors of the cheek 
are rare, the possibility of their occurrence 
should be recognized and early therapy 


instituted. Sarcomas and malignancies de- - 


veloping in aberrant tissue in children are 
rapidly fatal and hope of cure is inversely 
proportional to the length of time between 
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the appearance of tumor and institution of 
adequate therapy. 


Grant E. Ward, M.D. 
214 Medical Arts Bldg. 
Baltimore 1, Md. 


E. Roderick Shipley, M.D. 
Medical Arts Bldg. 
Baltimore 1, Md. 
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CANCER OF THE LOWER LIP 


SURVEY OF 
TREATED AT 

1930 

By WILLIAM E. 


THE END RESULTS OF 


TREATMENT; ALL CASES 


THE BROOKLYN CANCER INSTITUTE 
THROUGH 1944 


HOWES, M.D., and JOSEPH ROSENSTEIN, M.D. 


BROOKLYN, NEW YORK 


N THE fifteen years from 1930 through 

1944, 112 cases of cancer of the lower lip 
applied for treatment at the Brooklyn 
Cancer Institute. This report continues the 
follow-up on cases reported by Howes and 
LaRosa* and incorporates additional cases 
treated since 1940. Whenever possible, all 
patients were traced to 1947, allowing a 
minimal follow-up interval of two years and 
a maximum of fifteen plus years. 

Lesions arising on the lower lip are on an 
exposed surface and accessible to biopsy, 
pathological proof in this series is therefore 
100 per cent. 

RACIAL 


AND HEREDITARY TENDENCIES 


In the existence of the Brooklyn Cancer 
Institute not a single member of the colored 


race has applied for treatment of cancer of 


the lip. This in spite of the fact that there is 
a large Negro population in Brooklyn and 
fully 10 per cent of all clinic and hospital 
admissions are of this race. Members of the 
colored race are known to have a high re- 
sistance to all forms of skin cancer, includ- 
ing melanoma. 

Other than the apparent 
sistance to lip cancer in the 
hereditary factors were disclosed. 


racial re- 
Negro, no 


ETIOLOGY 


(a) Intrinsic ~~ Only 2 
tients are women (1.7 per cent). The fact 
that this Pa is almost exclusively 
limited to members of the male sex, a phe- 
nomenon which holds true to a certain ex- 
tent throughout the respiratory epithelium, 
such as the larynx and bronchus, leads to 
the deduction that action of male hormone 
or some substance related to the male hor- 
mone must be a dominant intrinsic causa- 
tive factor which sensitizes the lip epi- 
thelium to various extrinsic irritants. 


of 112 pa- 


(6) Extrinsic Factors. The incidence of a 
single injury to the lip followed by develop- 
ment of carcinoma is almost unheard of. As 
previously noted, “‘only one man had been 
struck on the lip and had noted the nodule 
after the trauma; another patient remem- 
bered an insect bite at the site where the 
lesion appeared”’ (Howes and LaRosa*). No 
additional case reports suggesting a single 
trauma as a possible causative factor were 
uncovered. 

Blood serological studies were made in 
almost 100 per cent of the series. Only 8 
were reported to be strongly positive with 
3 others borderline. Tertiary syphilis must 
have passed unrecognized in an additional 
small number of instances. With less than 
10 per cent giving clinical or serological evi- 
dence of this disease, syphilis can hardly be 
considered in the etiology of lip cancer. 

The frequency with which leukoplakic 
spots were found on the mucous membrane 
side, and the frequent presence of atrophic 
keratoses on the carmine surface of the 
same lip involved with cancer indicates 
that a neoplasm is apt to develop in the 
background of degenerative change (Fig. 
Zand &). Furthermore, most of these men 
had dirty mouths, such as dental caries and 
chronic inflammation of the gingiva. This, 
however, may be a coincidental finding as 
obviously a large number of individuals 
who have extensive intraoral sepsis will 
never develop lip cancer. 

Fully go per cent of the men had smoked 
a pipe, cigars or cigarettes throughout 
many years. Neither of the 2 women had 
used tobacco in any form. Although smok- 
ing has increased among women fully 1,000 
per cent in the last generation, there has 
been no corresponding increase in the inci- 
dence of lip cancer. 

In this series, the men were usually of the 
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unskilled laboring class. As a rule, they 
have worked outdoors during most of their 
adult life. Their faces and lips have been 
exposed to sun, wind, sleet and cold. Chap- 
ping as a result of exposure is a common oc- 
currence. Theoretically this repeated chap- 
ping with resultant attempt to repair sets 
up an ideal situation purported to favor the 
origin of cancer. 

The lip does not possess that protective 
mechanism which is common to the rest of 


lip, a phenomenon seen so frequently in a 
similar pathological type of carcinoma aris- 
ing on the vulva in the female. 


PATHOLOGY 


The carmine surface of the lip is singu- 
larly devoid of the usual accessory skin 
structures common to skin. It is therefore 
logical that all carcinomas arising on the lip 
should be of the squamous cell type. Scan- 
ning the pathological reports in this series 


Fic. 1. M. C. Case C2629. 4, presence of multiple lesions on carmine surface of lip, July 18, 1940. B, end result 
following roentgen therapy, January 8, 1942. 


the epidermis, namely, the ability to build 
up pigment. Thus ultraviolet rays are not 
filtered out as they are on other body sur- 
faces and they can therefore penetrate into 
the living malpighian and basal layers to 
take full carcinogenic effect. The protective 
action of lipstick is here admitted. The 
number of our young men who developed 
carcinoma of the lower lip after serving in 
the Tropics with the armed forces leads to 
an emphasis on the presence of a carcino- 
genic factor in solar radiation. 

The peculiar immunity of the upper lip 
to these same extrinsic factors is difficult to 
explain, except to note that the sun’s rays 
strike the upper lip less directly. In this 
series only one man had a corresponding 
lesion on the adjacent surface of the upper 


but one basal cell carcinoma is listed. The 
lesion in this instance appears to have 
arisen near the angle of the lip and may 
therefore have originated in the line of a 
fetal cleft, a site where basal cell lesions so 
frequently appear. | 


DIAGNOSIS 


Because the lip is such a labile, actively 
moving part, any induration in and about a 
carcinoma quickly cracks to the surface and 
ulcerates. The buttonlike induration sur- 
rounding the base of such an ulceration 
may simulate chancre. Dark field examina- 
tion and biopsy will differentiate one from 
the other. Antisyphilitic treatment should 
never be used as a therapeutic test without 
biopsy, as improvement following a few in- 
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jections of penicillin is prone to lull the 
therapist into apathy. A positive serological 
test for syphilis cannot rule out carcinoma. 

Rhagades usually occur at or near the 
angle of the lip, while carcinoma more fre- 
quently arises somewhere within the mid- 
dle third of the lip on its carmine surface. 
Rhagades should respond promptly to trial 
vitamin therapy. Biopsy will confirm clini- 
cal opinion. 

‘Sunburn and herpes labialis can hardly 
be confused with carcinoma. Sunburn fol- 
lows overexposure to sun. Protection from 
further exposure should result in healing 
within a week to ten days. Herpes labialis 
usually follows or accompanies a debilitat- 
ing illness. The punctate vesicular charac- 
ter of the lesion in its early appearance does 
not simulate carcinoma. 

A difficult problem of procedure is posed 
when biopsy of a suspicious lesion fails to 
demonstrate carcinoma. One such case was 
reported twice as benign, only to be diag- 
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nosed as carcinoma after surgical excision 
of the questionable lesion. Apparently in 
such instances infection with granulation 
tissue overlies the neoplastic cells. 


TREATMENT 


Successful treatment of cancer depends 
largely on early diagnosis. Those arising on 
the lip are no exception to this rule. A 
lesion on the lip should be obvious to the 
individual’s sense of sight and touch. In 
spite of the obviousness of any lesion on the 
lip, the history of duration from the pa- 
tient’s statement in this series varied from 
one and a half weeks to twenty years. If the 
patient himself is indifferent, his family, 
friends and acquaintances cannot fail to 
observe its presence. The time elapsing be- 
tween the recognition of the presence of a 
lesion and the seeking of medical aid aver- 
aged 13.7 months. As a corollary the ma- 
jority of carcinomas when first seen were 
widely ulcerated, many measuring over 2 


TABLE I 


Total 

Surgery 6 
Roentgen therapy 55 
Contact roentgen therapy 4 
Radium mold 1¢ 
Interstitial radium 13 
Surgery followed by roentgen therapy 6 
Surgery followed by interstitial radium 2 
Radium mold followed by roentgen 2 

therapy 
Interstitial radium followed by roent- 12 

gen therapy 
Radium mold followed by interstitial 

radium I 
Roentgen therapy followed by interstitial 

radium and surgery I 

Totals 


Average Treatment Results 
Glandular 


Duration 
Extension 


Follow-up Success Failure 
5 yr. I 5 I 
3 mo. 

4 yr. 8 44 11 
10 mo. 

§ yr. I 3 J 
§ mo. 

4 yr. 2 8 2 
3 mo. 

6 yr. 13 fe) 
5 mo. 

4 yr. I 5 I 
8 mo. 

I yr. O I I 
2 mo. 

I yr. 2 C 2 
9 mo. 

4 yr. 6 5 7 
5 mo. 

7 yr O I fe) 


on 
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Fic. 2. P. Mc. Case 2317. 4, appearance of lesion before roentgen therapy, March 18, 1940. B, height of re- 
action illustrating size and shape of area treated, May 2, 1940. C, end result, September 3, 1940. 


cm. in diameter. Eleven of these individu- 
als (10 per cent) had palpable submental, 
submaxillary or cervical glands at the time 
of their first visit. An additional 21 (18 per 
cent) developed palpable lymph nodes 
some time after treatment was instituted, a 
number of whom must have had unrecog- 
nized metastatic lymph node extension at 
the time of their original examination. 

Carcinomas of the lower lip have been 
successfully eradicated by: (1) surgery, (2) 
irradiation, and (3) combined surgical and 
radiological procedures. 

(1) Surgery. Surgery has its rightful 
place in the treatment of cancer of the lip. 
Such surgery, however, must be extensive 
and to succeed the surgeon must assure 


himself that he is able to excise tissue well 
beyond the obvious cancer zone. Closure 
should follow with suitable plastic pro- 
cedure to prevent puckering, so-called “‘fish 
mouth” deformity. If submaxillary or 
cervical lymph nodes are involved, a fur- 
ther radical neck dissection may be indi- 
cated (Duffy'). Six cases were treated by 
surgery. One developed metastatic glands 
in the neck and died within six months. The 
remaining 5 cases are being followed 
through the clinic averaging over five years, 
a highly satisfactory result. 

(2) Irradiation. The lip, by its superficial 
position and ease of approach, affords the 
radiologist many advantages, in that a 
cancerocidal dose can be delivered within a 


Fic. 3. S. B ‘case H4082. 4, appearance of lesion before therapy, September 17, 1940. B, end result of roent- 
gen therapy, April 29, 1941. Note the metastasis in the submaxillary triangle. 
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Fic. 4. A. S. Case 6676. 4, lesion before therapy, March 29, 1939. B, end result, November 9g, 1939. 


given interval of time and surrounding nor- 
mal structures can be protected from in- 
jury. 

(A) Roentgen irradiation (superficial and 
deep): The technique of roentgen therapy 
to the lip as carried out at the Brooklyn 
Cancer Institute has varied throughout the 
years. Those cases treated before 1936 re- 
ceived superficial therapy, i.e., 80 to 135 
kv. with half-value layer of 1 to 3 mm. 
aluminum. The lesions were blocked within 
0.5 cm. of the obvious cancer and a single 
dose of 4,000 to 6,000 roentgens (measured 
in air) delivered (Howes?). After careful 
study of these results it was decided to en- 
large the treatment area to a V-shaped con- 
figuration, similar to the segment to be 


removed if surgery were contemplated 
(Fig. 2, 4, B, C). To protect the mouth and 
mandible, a shield of lead impregnated 
rubber was inserted between the lip and 
alveolus. Furthermore, the single massive 
dose was broken up into eight to twelve 
fractionated daily treatments (Fig. 3, 4 
and B). 

The technical factors used are: 200 kv., 
Thoraeus filter, half-value layer of 1.8 mm. 
Cu, 30 cm. target skin distance, 600 r in air 
delivered daily. The effort is made to de- 
liver a total air dose of 7,200 r within two 
weeks (Paterson®). Recurrences have taken 
place when the dose was reduced to 4,500 r 
or less. An intense radiation reaction re- 
sults from such a series of treatments; this 


Fic. 5. S. R. Case 5891. 4, appearance of lesion before therapy, July 1, 1940. 
B, end result, January 23, 1941. 
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Fic. 6. A. B. Case C6197. 4, appearance of lesion before therapy, April 18, 1940. 


B, lateral view before therapy. C, 


is followed by healing with scar formation. 
Using this technique, necrosis with failure 
to heal has never complicated the end re- 
sult (Fig. 4, 4 and B). Filtration is added 
theoretically to minimize telangiectasis and 
scar atrophy (Fig. 5, 4 and B). Extensive 
lesions involving most of the lower lip have 
been successfully treated by this technique 


26 Cases 


Foilures 


Successfully treated and followed 
for 1/2 yrs. or over without re- 
currence or metastasis 


86 Cases 


Fic. 7 


and the resultant scar is soft and pliable 
and does not give the patient any discom- 
fort (Fig. 6, 4, B, C). 

Fifty-five cases were treated by roentgen 
therapy. 

Of the 11 cases treated by a single mas- 
sive dose of relatively unfiltered radiation, 
6 developed metastases. These cases (males) 
were listed as failures; most were followed 


end result October 14, 1940. 


through the clinic for approximately one 
and a half years when they were either lost 
to follow-up or died. 

Forty-four cases received divided dose 
roentgen therapy as described above. The 
primary carcinoma was destroyed in each 
of these 44 instances. Two of this sub- 
group, however, later developed cervical 


AILURES 
26 Cases 


Died of intercurre 
disease Follow-up 
over |'/2 yrs. after |'/2 yrs. without 


recurrence 


45 Cases 
Still being followed in Clinic 


SATISFACTORY RESULT 
86 Cases 


je 


glandular metastases and a block dissection 
of the neck was carried out (Fig. 7, 4 and 
B). Both these cases have reported back to 
the out-patient clinic, a duration of nine 
and ten years respectively. 

(B) Contact roentgen therapy: Four 
individuals were treated by the air-cooled 
contact roentgen therapy using 45 kv., 2 
ma., 2.1 cm. target skin distance, half- 
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value layer 3 mm. aluminum, as described 
by Howes and Camiel.! The lesions were 
blocked off to about 0.5 cm. of their edge 
by lead foil. Three of these patients whose 
lesion measured over I cm. in diameter re- 
ceived 15,000 r in air delivered to the lesion 
at one sitting. These patients visit the clinic 
today, they show no evidence of recurrence, 
a follow-up interval of six years. The fourth 
was given a much greater surface roentgen 
dose, as his lesion was larger and thicker. 
The theory is to deliver a carcinolethal dose 
to the base of the neoplasm estimating the 
absorption within the superficial layers of 
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Paterson and Parker tables,> tumor dose 
being estimated to 6,000 gamma roentgens. 
Three of those treated by radium mold al- 
ready had or later developed glandular 
extension. One of these cases with glandular 
extension was later controlled by the in- 
jection of interstitial radium and radon 
into the metastatic nodes (proved by 
biopsy to be carcinoma). This patient sur- 
vived eleven years without further spread. 
The other 2 patients died nine months and 
one and a half years later. The remaining 7 
cases are recorded as having satisfactory 
end results. When last seen they were with- 


Fic. 8. Schematic drawing of radium mold. 4, anterior view; B, Jateral view. 


the growth. This case developed cervical 
metastases which were treated by high 
voltage roentgen therapy augmented by 
interstitial radium. He died four years after 
the onset of treatment. 

(C) Radium 

(a) Mold: A radium mold was applied in 
10 instances. By drawing the lip forward, 
the tubes can be arranged within a wax 
mold to crossfire the lesion both from the 
buccal mucosa and the external surface of 
the lip. The distance from the radium 
sources to the lip surface is 1 cm. (Fig. 8, 
A and &). The element tubes are filtered 
by 1 mm. of platinum. According to the ex- 
tent of the lesion the total dose varied from 
1,200 to 2,500 milligram-hours. Gamma 
roentgens have been computed since 1939, 
following knowledge and acceptance of 


out evidence of recurrence, from two to 
sixteen years. 

(b) Interstitial radium: Thirteen cases 
were treated by the insertion of radium 
needles or radon seeds in and about the 
lesion. When needles were used they were 
inserted from 0.5 to I cm. apart, often in 
two planes: one on the buccal, the other on 
the skin side (Fig. 9, 4 and B). The mini- 
mal gamma roentgen dose in all cases was 
calculated to 6,000 gamma roentgens. Not 
a single failure occurred in this group; 
all have survived a period averaging five to 
six years. Some still visit the clinic aftéera 
twelve years, others have been lost or have 
died from some intercurrent disease after 
several years of follow-up. Even though re- 
sults of interstitial radium treatments in 
this small series were so uniformly satis- 
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factory, it must be admitted that dosage in 
gamma roentgens varies markedly in in- 
tensity within a few millimeters of the 
radium sources. Success, therefore, must 
depend on the ability of the operator to ac- 
curately place such focal sources of radia- 
tion within the tissues to avoid over and 
under dosage. Trauma relative to inserting 
needles or seeds into an infected area must 
also be taken into consideration when com- 
paring with other modes of treatment. 

(3) Combined Procedures. Treatment by 
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this subgroup developed cervical metas- 
tases and died within nine months. 

(B) Interstitial radium and surgery: Two 
patients were treated by combining inter- 
stitial radium with surgery. Here again the 
inference points to failure of the original 
effort with the second form of treatment 
serving as a stop gap measure. One of the 2 
was lost track of one and a half years after 
completion of this treatment (a satisfactory 
result was noted on his record at his last 
clinic visit). The second listed as a failure 


Fic. 9. Schematic drawing of arrangements of radium needles in interstitial treatment. Theoretically the cen 
tral needle should be of lesser content. It is not always practical to insert needles both on the skin and mu- 
cous membrane sides of the lip. 4, anterior view; B, lateral view. 


combined procedures indicates that the 
first treatment choice was unsuccessful, and 
recurrence or residuum was treated differ- 
ently. Failure of the original modality to 
control the growth and substitution of 
another method of treatment would obvi- 
ously tend to lower the percentage of satis- 
factory end results. Twenty-four cases are 
recorded as treated by some combined 
method of therapy as follows: 

(A) Surgery and roentgen therapy: Ex- 
cision either followed or preceded by roent- 
gen therapy is recorded in 6 instances. Five 
of these had a satisfactory end result 
though 2 were lost track of after two and 
five years respectively. One died of other 
causes after a seven year follow-up in the 
clinic. Two still attend the clinic, a time 
interval of seven and eight years respec- 
tively. The only one listed as a failure in 


developed cervical metastases early; he 
died within nine months. 

(C) Surgery, roentgen irradiation and 
radium: One case only (treated in 1936) re- 
ceived roentgen therapy to a recurrence fol- 
lowing surgery, and still later a small 
amount of radium was inserted into a 
further extension. In spite of the obvious 
fallacy in the conduct of treatment, this 
patient has been followed in the out-patient 
clinic for a period of nine years without evi- 
dence of further recurrence. 

(D) Radium and roentgen. therapy: 
Twelve cases were treated by combined 
radium and roentgen therapy. Many of 
these lesions were extensive when first seen, 
though the incomplete destruction of the 
lesion by the original method employed 
must be considered as a mitigating factor in 
the unsatisfactory end result obtained. 


| 
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However, 5 of these 12 obtained a satis- 
factory end result with no recurrence or 
metastases appearing to date. Six (S50 per 
cent) who developed cervical metastases 
and the seventh lost early to follow up are 
all listed as unsatisfactory. Since 1939 the 
more accurate estimation of dosage and the 
more extensive therapeutic attack have 
obviated the necessity of any second thera- 
peutic approach. The percentage of lymph 
gland spread has also been proportionately 
reduced. 
TREATMENT OF METASTASES 

Carcinoma of the lip apparently spreads 
but slowly to the regional lymph glands. 
Less than Io per cent were known to have 
cervical metastases on admission though 
the average duration of knowledge of the 
lip lesion averaged over one year. Destruc- 
tion of the primary lip lesion proved suffi- 
cient to eradicate the disease in the ma- 
jority of cases (78 per cent). These statistics 
indicate that prophylactic irradiation or 
surgical block dissection of the neck is 
hardly indicated as a routine procedure. 
Before 1937, 7 cases were given prophy- 
lactic irradiation to the neck. The total 
roentgen-ray dosage delivered by present 
day concepts was insufficient to destroy 
any metastases, if present. By the same 
token neck surgery other than a radical 
block dissection is unwarranted. Radical 
neck dissection even though it carries low 
morbidity and low mortality can hardly be 
justified as a routine procedure when me- 
tastases are shown to occur in but 1 in 7 
instances. 

Eight patients (males) when first ad- 
mitted were known to have glandular ex- 
tension either to the submental area, 
submaxillary triangle, or anterior cervical 
lymphatics. The only one to gain a satis- 
factory end result received roentgen ther- 
apy to the lip followed by radical block 
dissection of the neck. On his last visit to 
the clinic nine years after treatment, he ap- 
peared to be free of disease. All others are 
recorded as failures: 2 with metastases re- 
fused further treatment, dying one and two 
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years later. All the others (5) received some 
form of radiation either alone or in combi- 
nation to the metastases; all died from nine 
months to two years after institution of 
therapy. 

As shown in Table 1, 21 cases (18 per 
cent) developed glandular metastases fol- 
lowing therapy to the primary lip lesion. 
Only 4 of the 21 (19 per cent) obtained a 
satisfactory result: 2 by radical neck dis- 
section and 2 by radon seed implantation. 
One of the 2 who survives following sur- 
gery has been followed for a period of ten 
years; the other died of intercurrent disease 
seven years later. The most successful 
method of handling cervical lymph node 
extension appears to be by radical block 
dissection. 

Technique of radon seed implantation is as 
Radon seeds each 1 mc., filtration 
0.3 mm. of gold are as evenly distributed 
within the involved gland as possible. The 
plan is to distribute these radiant sources 
approximately 0.5 cm. apart. Such a seeded 
gland is estimated to receive up to 9,000 
gamma roentgens. Of the 2 patients who 
survived seeding of metastatic neck glands 
one is still being followed in the clinic after 
eleven years, the other died of intercurrent 
disease seven years later. The remaining 17 
are recorded as failures. All were treated by 
roentgen therapy, interstitial radon, singly 
or in combination. From an analysis of 
these results, external irradiation in doses 
sufficient to preserve the overlying skin is 
insufficient to sterilize such glandular ex- 
tension. Roentgen therapy must therefore 
be supplemented by interstitial irradiation, 
this in order to deliver a sufficient cancer- 
ocidal dose. 

Summary of all Cases (Table II). Indi- 
vidual end results are noted as died, lost, 
and—those still under observation—clinic. 
Treatment end results are listed as satis- 
factory or failure. To be listed as satisfac- 
tory, the patient must have been followed 
at least a year and a half in the clinic 
without evidence of recurrence or glandular 
spread. Certain cases who have died of 
intercurrent disease after years of follow-up 


Year Case 
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Treatment to Lip 


TABLE II 


SUMMARY OF ALL CASES 


Treatment to Neck 


Radium mold 
Surgery 


No 
Roentgen therapy 


History 


1931 


{Roentgen therapy 

(Interstitial radium 
Roentgen therapy 
Radium mold 
Radium mold 
Radium mold 


No 
Roentgen therapy 
Roentgen therapy 


Roentgen therapy 
Roentgen therapy 


3 yr. 
6 mo. 

I yr. 3 mo. 
4 mo. 


1932 | 


Radon mold 
{Surgery 
(Interstitial radium 

Roentgen therapy 


Roentgen therapy 
No 


Roentgen therapy 


| {Interstitial radon 
| \Roentgen therapy 


Roentgen therapy 
Roentgen therapy 
Radium mold 

Roentgen therapy 
Interstitial radon 


{Radium mold 


Roentgen therapy 


No 
Roentgen therapy 
No 
Roentgen therapy 
No 


No 


Roentgen therapy 


6 mo. 


8 mo. 


1} mo. 


OW N 


Roentgen therapy 
{Interstitial radon 
(Roentgen therapy | 

Roentgen therapy | 


No 
Roentgen therapy 
Interstitial radon 
Roentgen therapy 


{Radium mold 
\Interstitial radon | 
Interstitial radium | 
{Interstitial radium | 
Roentgen therapy 
Roentgen therapy | 
\Interstitial radium 
Roentgen therapy 


No 


Roentgen therapy 


No 


1936 


Radon mold 


Surgery 
Interstitial radium 
Roentgen therapy 
Surgery 
Roentgen therapy 
Radium mold 
Roentgen therapy 
Interstitial radium 
Radium mold 
Interstitial radium 
Roentgen therapy 
Roentgen therapy 
{Interstitial radon 
| Roentgen therapy 
Interstitial radium 
Roentgen therapy 
{Interstitial radon | 
(Roentgen therapy | 
Interstitial radium | 


Interstitial radon 
No 
No 
No 


Roentgen therapy 
No 
Interstitial radium 
Roentgen therapy 


No 

No 
Roentgen therapy 
Interstitial radium 
Roentgen therapy 

No 


2 mo. 
7 mo. 
4 mo. 


3 mo. 


Roentgen therapy | 
Roentgen therapy 
Roentgen therapy 
Roentgen therapy 


Surgery 
No 
No 
No 
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End 
Result 


Died 
Died 


Lost 


Lost 
Lost 
Lost 
Clinic 
Died 
Lost 


Lost 
Lost 
Died 
Died 
Died 
Clinic 
Died 


Lost 
Clinic 
Died 


Lost 


Lost 
Died 
Died 
Clinic 


Lost 


Clinic 
Lost 


Lost 


Lost 


Died 
Lost 


Died 
Lost 
Clinic 
Clinic 
Clinic 
Died 
Died 


Clinic 


Treatment 
Result 


Failure 
Failure 


Satisfactory 


Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 


Failure 

Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 


Satisfactory 
Satisfactory 


Satisfactory 


Failure 


Satisfactory 
Failure 


Satisfactory 


Satisfactory 
Satisfactory 


Failure 


Satisfactory 


Satisfactory 


Satisfactory 


Satisfactory 


Satisfactory 


Failure 

Satisfactory 
Satisfactory 
Failure 

Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Failure 


Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory- 
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. Glands | Meta- 
Duration 
Admis- Spread 
Follow-up 
| | sion 
| 3220 6mo. | 24 yr. | No Yes 
3384 I yr. 6 mo. No Yes 
3489 | | | No | No | 
3852 | «yr. | No | No 
3960 | 14 yr. No No 
4003 | 3 yr. No No 
4024 | | 2 mo. 16 yr. No No 
ME 4083 | P| I yr. 9 mo. Yes | Yes 
$332 | | | gwk. | whyr. No | No 
| 5508 | | | | No | No 
1933 | 6668 | 3 mo. yr. No No 
6085 3 yr. yr. No No 
| 6251 | | 6 mo. yr. No No 
| 6409 6 wk. | yr. No No 
| 5973 | | — | yr. | No No 
1934 | 6921 | amo. | 13 yr. No No S| 
| 6704 | 2mo. | 3yr. No | Yes 
6733 3 mo. § yr. No No 7 Fs 
1935 
935 8123 No I yr. 7 yr. No No 
| 
8282 = 6 mo. 2 yr. No No 
| 
7612 | Po 2 yr. 2 yr. No Yes P| 
8304 No 12 yr. No No Fo 
8005 = | styr. | No No 
M8443 | yr. No Yes 
8359 — 9 yr. No No a 
| 8722 6mo. | 4yr. No No 
| 8759 3 wk. 3 yr. No | Yes 7 
| 8523 20 yr. | 7 yr. No No 
8421 4 mo. 4 yr. No No 
| 
| 8510 8 mo. 9 mo. Yes Yes 
| | 
8447 No 3 mo. 3 yr. No No 
8888 | No 4 mo. 9 yr. No No 
8731 | I mo. II yr. No No 
| 8770 I yr. |} Io yr. No No 
| 8725 | 8 mo. 3 yr. No No | 
| 8749 3mo. | 2yr. Yes Yes 
8567 | 3mo. | 3yr. No No Died | 
| 1937 | 595 | to yr. No Yes Clinic 
558 I yr. 7 yr No No Lost 
325 | 6 mo. 2yr.gmo.| No No Lost 
| 122 | | 6mo | gyr. No | No | = 


< 
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Year Case 


2051 
29601 
6197 
2774 
2966 


6647 


Treatment to Lip 


Surgery 

Roentgen therapy 
Interstitial radium 
Roentgen therapy 
Radium mold 
Roentgen therapy 
Roentgen therapy 


Interstitial radium 
Roentgen therapy 
Roentgen therapy 
Interstitial radium 
Roentgen therapy 
Surgery 

| Roentgen therapy 
Interstitial radium 
Interstitial radium 
Roentgen therapy 
Interstitial radium 
Roentgen therapy 
Interstitial radium 
Roentgen therapy 
Surgery 


Roentgen therapy 
Roentgen therapy 
Radium mold 
Interstitial radium 
Roentgen therapy 
Surgery 

Roentgen therapy 
Surgery 

Roertzen therapy 
Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
Interstitial radium 
Roentgen therapy 
Interstitial radium 
Roentgen therapy 
Interstitial radium 


Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
Surgery 


Roentgen 
Roentgen 
Roentgen 
Roentgen 
Roentgen 


therapy 
therapy 
therapy 
therapy 
therapy 


Interstitial radium 
Contact therapy 


Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
Contact therapy 
Roentgen therapy 
Contact therapy 
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No 


Surgery 


No 
Surgery 
Interstitial 


No 
No 
No 
No 
No 


No 
No 
No 


No 
Interstitial 


No 
No 


No 
No 
No 
No 
No 
No 
No 


Roentgen t 
No 
No 
No 
No 
No 


No 


Interstitial 
Roentgen t 
No 


No 
Roentgen t 
No 


No 


No 
No 
No 
No 
No 
Interstitial 
Roentgen t 
Roentgen t 


No 
No 
No 
No 
No 


Treatment to Neck 


radium 


radon 


herapy 


radium 
herapy 


herapy 


radium 
herapy 
herapy 


(continued) 


History 


16 mo. 


3 mo. 


mo, 


6 mo. 


7 mo. 


4 mo. 
g mo. 
I yr. 


5 mo. 


2 mo. 


. Glan is 
Duration 
on 
of 
Admis 
Follow-up 

on 
7 yr No 
"vr No 
7 yr No 
9 yr Yes 
13 yr No 
6 vr No 
8 yr No 
8 yr No 
9g yr No 
9 yr No 
9 mo. No 
9 yr No 
2 yr Yes 
yr No 
7 yr No 
13 yr No 
9 yr No 
8 vr No 
8 yr No 
I yr No 
2 yr No 
2 yr No 
8 yr No 
2yr No 
13 yr No 
3 yr No 
7 VF. No 
14 yr. No 
8 yr. No 
8 yr No 
14 yr No 
I} yr No 
4 yr No 
7 yr No 
¥F No 
7 No 
7 yr No 
7 VF No 
7 yr No 
5 yr. No 
4 yr. No 
No 
4 yr No 
2yr No 
6 yr No 
6 vr No 
6 yr No 
I yr Yes 
6 yr No 


Meta- 
static 


Spread 


End 
Result 


| ost 
Died 
Died 


Clinic 


Clinic 
Clinic 
] ost 
Died 


Lost 


Clinic 


| ost 


| ost 
Died 
Died 
Lost 
Clinic 
Clinic 


Died 


Died 


| ost 


Clinic 
Clinic 
Clinic 
Clinic 
Clinic 
Clinic 
Lost 

Lost 

Clinic 


Died 
Lost 
Clinic 
Clinic 
Clinic 


Lost 
Clinic 


Treatment 
Result 


Satisfactory 


Satisfactory 


Satisfactory 
Satisfactory 
Failure 

Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 


Failure 
Satisfactory 
Failure 


Satisfactory 
Satisfactory 


Failure 


Satisfactory 


Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 


Satisfactory 


Satisfactory 


Failure 

Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 


Failure 


Failure 


Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 


Satisfactory 


Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 


Failure 


Failure 
Satisfactory 
Satisfactory 
Satisfactory 
Failure 
Satisfactory 


1027 
| 546 — No | D 
2026 6 mo. N Lost 
4 I mo. Ye ( n 
399 IO yr. Ye 1) 
1936 945 8 mo N | t 
674 yr. N Clin 
4 mo. N Clinic 
sO! 15 mo N ( nic 
1352 2 mo. N ( nic 
I 35 6 mo. y D 
963 2yr N Clit 
1246 cs wk. Y D 
| 1035 6 Ye 
435 — N 
1939 2 } 10 wk Ne 
I 3 I yr. N 
1595 N 
y Igi2 N 
1g22 15 WK No 
1741 mo No | | 
y 
y 156 7 wk N 
6 mo. No 
1648 § yr. Ne 
6 mo. Ne 
194 6 mo Ni 
y 
1035 6 mo 
y 
1742 Yes mz 
y 1975 N 
. 194 2629 No 
231 No 
25 N 
6 mo Nx 
yr No 
) 2 mo. No 
y I mo. No 
10 mo. Yes 
Y 4082 I yr. Yes 
194! 2186 § mo, No 
$613 9 yr No 
‘4 | 374 2 yr. No 
4096 2 yr. Yes | 
| 43! I yr. Ne 
| 


774 William E. Howes and Joseph Rosenstein 


Year | Case Treatment to Lip | Treatment to Neck 
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Tas_e 


Contact therapy 


1941 | | No 
| 3385 Surgery No 
3720 Surgery No 
1942 | 4233 Roentgen therapy No 
| $5175 Surgery No 
4281 Roentgen therapy No 
| 4361 Surgery No 
. 
| 5069 Roentgen therapy Interstitial radium | 
6005 Roentgen therapy Roentgen therapy | 
Radon seeds 
6221 Roentgen therapy Roentgen therapy 
4276 Roentgen therapy No 
1943 4800 Roentgen therapy No 
4704 Roentgen therapy No 
5018 Roentgen therapy No 
6752 Roentgen therapy No 
ae Interstitial radon 
5798 Roentgen therapy Roentgen therapy 
1944 7108 Interstitial radium | No 
6864 Roentgen therapy Roentgen therapy 
6406 Roentgen therapy Interstitial radon 
5163 Roentgen therapy No 


| Glands 
Duration | Meta- . rai 
| on | End Treatment 
History of | static 
Admis- |! Result Result 
Follow-up Spread 
510n } 
3 yr 6 yr. No No Clinic Satisfactory 
8 mo. 6 yr. No No Clinic Satisfactory 
6 mo 6 yr. No No Clinic Satisfactory 
I yr Syr No | No Clinic Satisfactory 
8 mo | §yr. No | No Clinic Satisfactory 
6 mo. S$ yr No No Clinic Satisfactory 
yr. S$ yr No No Clinic Satisfactory 
2 mo. 13 yr Yes Yes Died Failure 
I yr. 1} yr No | Yes Died Failure 
I yr. 2 yr Yes Yes Died Failure 
6 mo. Syr No No Clinic Satisfactory 
8 mo. 4 yr No No Clinic Satisfactory 
6 mo. 4 yr No No Clinic Satisfactory 
I yr. I yr. No No Died Satisfactory 
6 mo. 24 yr No Yes Died Failure 
§ mo. 1} yr Yes Yes Died Failure 
I yr. 1} yr No No Died Satisfactory 
I yr. g mo No Yes Died Failure 
3 mo I yr Yes Yes Died Failure 
| No No Clinic Satisfactory 


but who have shown no evidence of recur- 
rence in this interval are listed as satis- 
factory. Failure indicates inability to 
control the primary lesion or inability to 
destroy cervical metastases which may 
have appeared at any time during the 
follow-up period. 


SUMMARY 


In the fifteen year period, 1930 through 
1944, 112 cases of proved carcinoma of the 
lip were admitted for treatment to the 
Brooklyn Cancer Institute. 

A strong racial resistance was indicated 
by the absence of any lip lesion in Negro 
patients. A study of the histories failed to 
bring out any other evidence of hereditary 
influence. 

The disease is almost entirely limited to 
the male and by inference it is suggested 
that the male hormone or some variant of 
this hormone may be the intrinsic etio- 
logical agent while the extrinsic factors can 
be many. Ultraviolet light is probably the 
most potent of these. Certainly smoking 


which is so frequently ascribed as a causa- 
tive agent can be ruled out as so few lesions 
originate in the female though there has 
been a great increase in smoking among 
women in the last generation. 

Differential diagnosis is not difficult and 
with modern methods of biopsy, dark field 
examination, and so forth, there should be 
little or no chance of error. The greatest 
danger lies in those cases where the carci- 
noma is limited to the depth of the lesion 
and thus missed in the biopsy speciman. 

Accepted modalities of treatment are (1) 
surgery and (2) radiation. Radiation is 
subdivided into roentgen and radium 
therapy, each of which is again subdivided. 
End results obtained by all forms of treat- 
ment are reported. 

In the treatment of cervical metastases, 
end results favor block dissection of the 
neck. External irradiation alone was shown 
to be insufficient to control such extension. 

Eighty-six of 112 patients (77 per cent) 
are recorded as having a satisfactory end 
result, no case being omitted because of 
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extent of lesion. These individuals have 2 
been followed up for from two to sixteen 
years, averaging six plus years. ’ 
152 Clinton St. 
Brooklyn 2, N. 4 
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SURGICAL AND RADIATION TREATMENT 
OF CANCER OF THE BREAST* 


By ROLF BULL ENGELSTAD, M.D. 


OSLO, NORWAY 


N RADIATION therapy, as otherwise in 

medicine, empiricism has played a great 
part in the indications for its use, as well as 
in the working out of methods. The em- 
pirical method has undoubtedly in many 
fields been the obvious and necessary one 
and has often been fruitful. This also ap- 
plies to radiation therapy in cancer, the 
development of which must necessarily be 
based on experience. The statistical evalu- 
ation of the treatment results has then 
offered some clues to the desirability of 
altering the methods. 

For malignant growths, however, there 
is the disadvantage in the procedure that a 
great many years are required for the col- 
lection of usable and comparable statistics, 
if this is at all possible. In the meantime 
our material, based on knowledge and ex- 
perience, has gradually become so extensive 
as to offer a fairly good basis for a logical 
construction of treatment methods. 

In cancer of the breast a number of con- 
ditions, for example varying demands on 
the diagnosis, variations in classification of 
the material, difference in technique of the 
surgical as well as of the radiation treat- 
ment, and the different composition of the 
materials, join in making the statistics for 
the treatment results a difficult basis for 
continued work. Only exceedingly exten- 
sive and highly uniform statistics should 
permit the drawing of definite conclusions. 
The best, quickest and most certain road to 
an adequate treatment would, therefore, in 
my opinion, be the development of tech- 
nique and methods on the basis of theoreti- 
cal reasonings, using the available materials 
from anatomical, histopathological, tumor- 
biological, radiobiological, clinical and phy- 
sical examinations. 

Making reservations for the shortcomings 


of the statistics, a review will here be given 
of the treatment results in cancer of the 
breast obtained at the Norwegian Radium 
Hospital, and according to a procedure that 
has been used here for a number of years. 
First, however, the logical foundation for 
our methods will be briefly considered. 

When first taking up these problems for 
discussion (at the annual meeting of ““Norsk 
Kirurgisk Forening” in 1937) I raised the 
following questions, an answer to which is 
necessary for an evaluation of the impor- 
tance of radiation treatment in cancer of 
the breast: 


1. Is roentgen or radium irradiation as a 
supplement to surgical treatment likely to im- 
prove the obtainable results? 

2. Can radiation treatment replace surgical 
operation? 

3. Will an energetic preoperative irradiation 
permit a less radical surgical intervention? 

4. What doses will secure the best possible 
effect? 

5. Should radiation treatment be given pre- 
operatively or postoperatively, or preopera- 
tively and postoperatively, and according to 
which technique? Should roentgen or radium 
irradiation be used? 


To the answer to these questions we 
hold some clues of fundamental impor- 
tance, namely first of all our experiences re- 
garding the radiosentitivity of the mam- 
mary carcinomas. The results from some 
of our investigations in this field have been 
published.! In 92 cases, preoperatively ir- 
radiated with epidermicide doses, the degree 
of the irradiation effect was studied in con- 
nection with histopathological examina- 
tions after radical operation, three to eight 


1 Engelstad, R. B. On treatment of carcinoma mammae. Ex- 
periences from Norwegian Radium Hospital. Acta chir. Scandi- 
nav., 1942, 87, 545-572. 


* From the Norwegian Radium Hospital, Oslo, Norway. Chief: Rolf Bull Engelstad, M.D. 
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weeks after the preoperative treatment 


(Table 1). 


Tas_e | 
Cases 
Complete destruction of tumor 17 
Strong irradiation effect 40 
Moderate irradiation effect 20 
No or inconsiderable irradiation effect 15 
92 


Seven of the 17 cases with complete de- 
struction of the tumor had beforehand been 
histopathologically examined. The clinical 
picture of the 10 remaining cases left hardly 
any doubt as to the diagnosis of cancer. 

The radiosensitivity of mammary carci- 
nomas thus shows great variations. A great 
many cases are very favorably influenced 
by irradiation, but there are also radiore- 
sistant forms. 

Neither do the lymph nodes react alike 
to irradiation. It is our definite impression, 
however, that radiosensitivity of these 
structures is less than that of the mammary 
tumor proper. 

Some years ago we made some unsuccess- 
ful attempts to find a definite relation be- 
tween the histopathological structure and 
radiosensitivity of the growth. Whether a 
classification or grading as used by Ge- 
schickter will prove able to give certain 
clues has not been tried in the present ma- 
terial. The examination, however, is at pres- 
ent an item of the hospital program. 

In fact, our observations on radiosensi- 
tivity of mammary carcinomas, showing 
fair agreement with those of other investi- 
gations, actually offer a rather good basis 
for the answer to the first four of our ques- 
tions. 


Ad. 1. Considering the marked radiosensi- 
tivity of more than half the number of exam- 
ined cases, it seems reasonable to presume radi- 
ation treatment in addition to surgical opera- 
tion to be capable of improving the results. 

Ad. 2 and 3. On the other hand, the rather 
considerable number of mammary carcinomas 
with slight radiosensitivity makes a limitation 
of the treatment to irradiation or to local re- 
moval of tumor plus irradiation seem hardly 
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justified. In this connection, however, the re- 
markable results obtained by the Englishmen 
Keynes and McWhirter after such procedure 
should be recalled. There is every reason to 
follow continued work in this field with the 
greatest interest. Particularly valuable would 
be the finding of a more suitable histopatho- 
logical classification than the one used today. 
Because of our personal experiences we do not 
yet feel justified in reducing the demands on 
the radical operation. 

We therefore still maintain the routine 
method of radical operation plus radiation 
treatment. 

Ad. 4. For the size of the doses we are call- 
ing on the same experiences and the same 
reasonings. To obtain the best effect in the 
greatest number of cases, the doses applied 
should be as large as possible without causing 
serious radiation injury. 

Ad. 5. To answer the last of the questions, 
some more factors than those mentioned above 
should be considered. The object of the radio- 
therapeutic procedures is not merely injury to 
or destruction of the tumor cells in the mam- 
mary region and in the adjacent regional 
lymphatics. Decisive for the fate of the patient 
is practically always the distant metastases. 
An effort to prevent these formations should 
therefore be our main task. 


This may seem hopeless, and if metasta- 
sis essentially happened hematogenously, 
so it would be. The great majority of inves- 
tigations, however, point to the lymphatics 
as the main route for the spread of cancer 
of the breast (‘lymphatic permeation,” 
Sampson Handley), at least during the 
comparatively early stages of the disease. 

In operable cases the surgical treatment 

with more or less certainty—is capable 
of controlling the primary tumor and some 
of the lymphatics, namely the axillary, and 
at least some of the infraclavicular ones. 
But the supraclavicular, some of the deep 
fascial and the lymphatics on the inside of 
the chest wall are inaccessible to radical 
surgical therapy. Destruction of tumor cells 
along these lymph routes is the most im- 
portant task of radiation therapy. 

The areas to be irradiated are therefore, 
besides the mammary region and the axilla, 
also the infraclavicular fossa, the supracla- 
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vicular fossa, the deep fascial and the in- 
trathoracic lymphatics. Most important 
are probably the latter. For the most effec- 
tive and homogeneous irradiation of these 
regions, the operative removal beforehand 
of the breast with the underlying muscula- 
ture and other soft parts is an essential ad- 
vantage. This appears most convincingly 
from some figures which I have included in 
some of my earlier works. In my opinion 
anatomical, radiophysical, tumor-biological 
and radiobiological reasons favor the belief 
that radiation treatment for cancer of the 
breast should be given postoperatively in one 
treatment series and with large doses. 

The most important advantages of the 
procedure may be summed up as follows: 

(a) Conditions are rendered favorable 
for an homogeneous irradiation with the 
largest possible doses. 

(b) Access is rendered easier to the very 
lymphatics that most need the radiation 
treatment, and that are inaccessible to sur- 
gical operation. 

(c) Needless delay is avoided of the radi- 
cal operation of a tumor that possibly is 
only slightly radiosensitive, or even en- 
tirely radioresistant. 

The postoperative treatment may be 
given in the form of roentgen or radium ir- 
radiation. The roentgen treatment is given 
over two tangential fields covering the area 
from the anterior midline to the posterior 
axillary line, from the clavicle toward the 
costal arch in the mid clavicular line, in- 
cluding the mammary region, axilla and 
infraclavicular fossa (175 kv., 4 ma., filter 1 
mm. Cu, focal skin distance 50 cm.). Daily 
doses of 350 to 400 roentgens and total doses 
of about 3,500 r per field are given. A large 
thorax may need a supplementary radia- 
tion field between the two tangential ones. 
In addition, a supraclavicular field is al- 
ways irradiated. In radium treatment, the 
thoracic field with axilla and infraclavicu- 
lar fossa is irradiated using a mold at a ra- 
dium skin distance of 3 cm., and greatly 
protracted (application period six to seven 
days). Teleradium is then used over the 
supraclavicular fossa. In radium treatment, 
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daily doses of 500 to 600 gamma roentgens 
and total doses of 3,500 to 4,000 gamma 
roentgens are used. 

Satisfactory radiation penetration of the 
thoracic wall and of the other regions con- 
cerned are obtainable by both methods. 
But radium treatment, which we prefer for 
most cases, may offer certain advantages, 
such as a favorable distribution of the depth 
doses and continuous irradiation with low 
intensity over a comparatively long period 
of time. However, postoperative radium 
treatment of all mammary carcinomas is 
not possible with the disposable quantities 
of radium. If only for this reason must 
roentgen treatment be extensively used. 

For inoperable tumors, primary radia- 
tion treatment is given. If the tumor thus 
becomes operable, a radical operation is 
done and this is followed by postoperative 
irradiation. 

Cancer of the male breast is treated ac- 
cording to the same principles: radical 
operation and _ postoperative radiation 
treatment. 

It stands to reason that a special insti- 
tute for radiation treatment of cancer will 
admit a great many patients with recurrence 
or metastases, and who have earlier been 
treated at other hospitals. Such cases are 
seen to constitute a rather considerable 
part of the present material. 

Local recurrences, cutaneous or subcu- 
taneous nodules are treated with radium on 
a mold or roentgen therapy, occasionally 
with contact roentgen therapy. Freedom 
from symptoms, lasting up to more than 
ten years, has been obtained in a few cases. 

Lymph node recurrences are treated 
with teleradium or roentgen therapy. Also 
here freedom from symptoms lasting for 
years may be obtained in rare cases. 

Roentgen irradiation is used for skeletal 
metastases, often with singularly good pallia- 
tive effects, and sometimes with striking 
improvement of the roentgenological 
changes. 

As a rule, pulmonary and other visceral 
metastatses are not given radiation treat- 
ment. 
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Some years ago we tried total roentgen 
irradiation according to the 
Mallet in some cases of mammary carci- 
noma where there was a generalized ex- 
tension; with no expectations, however, 
from a method that can hardly be thought 
especially effective except for the most 
highly radiosensitive tumors. Neither was 
there any effect worth mentioning. There- 
fore we have in late years not been using 
total irradiation for general metastases 
from carcinoma of the breast. 

Some of the difficulties connected with 
an evaluation of the statistics of the treat- 
ment results for carcinoma of the breast 
have already been mentioned. The difh- 
culties are so considerable that a compari- 


son of different statistics will often be of 


very little value. When even so I have con- 
sidered the publication of the material from 
the Norwegian Radium Hospital to have 
some interest, this is, for one thing, because 
the material has gradually become so ex- 
tensive that some of the sources of error are 
sufficiently reduced to justify this statisti- 
cal study. It will, at any rate, give a 
certain impression of the value and the 
deficiencies of the treatment methods em- 
ployed. An analysis of the material, col- 
lated with other experiences, might also be 
thought capable of rendering some support 
to our efforts to improve the treatment. 

The first difficulty to be faced, when 
working on cancer of the breast material, 
is the classification of the stages. One has 
to remain satisfied with a rather rough 
classification, based on the simplest possible 
clinical and pathologic-anatomical condi- 
tions that are capable of one interpretation 
only. Nevertheless, the border lines will be 
blurred and the classification often uncer- 
tain. 

For a number of years we have been 
using the following classification :* 


* The clinical demonstration of lymph node metastases has 
only relation to the cases where primary radical operation is not 
performed, as it is, of course, also necessary to classify these cases 
at the beginning of the treatment. In all cases primarily operated 
upon, i.e., a// the patients who have received postoperative irradi- 
ation, the classification in stages is based upon histopathological 
examination of the lymph nodes. 
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Stage 1: Operable cancer of the breast with no 
clinically or histopathologically demonstra- 
ble spread. 

Stage 11: Operable cancer of the breast with 
clinically or histopathologically demonstra- 
ble operable metastases to 
lymph nodes. 


the axillary 

Stage 111: Inc perable cancer of the breast or 
inoperable axillary or infraclavicular me- 
tastases, or supraclavicular metastases (op- 
erable or inoperable). 

Stage 1v: Distant metastases (or recurrences). 


Besides the erroneous sources of the clas- 
sification, attributable to the inevitable 
presence of transitions, the ever existing 
possibility of uncertainty, due to imperfec- 
tion of our examination methods, must be 
considered. Not the least difficult is classi- 
fication of the individual patient in Stages 
1 and 11; this may even be impossible, es- 
pecially in a large and inhomogeneous ma- 
terial like the present one. For some pur- 
poses the two stages will, therefore, for 
practical reasons, be regarded as one group. 

In spite of all shortcomings, I believe 
our classification to be sufficiently simple 
to be practically applicable. It gives three 
large main groups: 


The operable cases—with or without spread 
to the adjacent regional lymph nodes (Stages 
1 and 11). 

The inoperable cases—inoperable either be- 
cause of conditions in the primary tumor 
proper or in the adjacent regional lymph nodes, 
or because metastases have reached the 
lymphatics of regions that because of their 
location are inaccessible to radical surgery. In 
these cases, however, the condition is in a 
larger sense still regional (Stage s11). 

The incurable cases—in which spread has 
progressed beyond the regional lymphatics, 
forming distant metastases (Stage 1v). Also 
recurrences in patients, who have earlier been 
treated elsewhere have, for practical reasons, 
been included in this group, although they 
actually belong outside the frame of a sys- 
tematic stage classification. 


The material here presented covers all 
patients treated—or examined—for cancer 
of the breast at the Norwegian Radium 
Hospital during the years 1932-1942. A 
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total of 7,384 patients have been treated 
here during this period; only those are 
included who have been observed for at 
least five years. Table 11 shows grouping 
of the material according to sex, civil 
position and number of children. 


TaB_e II 
Per 
Cases Cent 
Male 9 0.6 
Female 1,375 99-4 
of whom: — unmarried 394 
married 981 
number of children 
unknown 181 
o children 126 
1 child 159 
2 children 169 
3-5 children 259 
6 children or more 103 


I am content to record this distribution, 
and merely to deduce that the most varied 
categories are found well represented in the 
material: married and unmarried, women 
childless or with several children. Some 
time ago I had a statistician study these 
conditions compared to those in the normal 
population. The result of this evaluation 
was difficult to judge, but cancer of the 
breast seemed somewhat more frequent in 
women with few children than in those with 
a large number. At the same time, the can- 
cer frequency within the various profes- 
sions was investigated, but no statistically 
significant variations could be shown from 
one group to another. 

The distribution of the ages is seen in 


Table m1. 


Taste III 
Under 30 years II 
30-39 years 141 
49-49 years 391 
50-S9 years 382 
60-69 years 299 
Over 70 years 160 


1,384 


The great majority of cases is found in 
the three decades from forty to sixty-nine 
years, and as many as 56 per cent in the 
forties and fifties. About 10 per cent 1s 
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found as early as in the thirties, whereas 
before the age of thirty years the condi- 
tion is very rare. This age distribution, 
which is fairly well known, may serve to 
illustrate the great social importance of 
mammary carcinoma. 

It is a common belief that cancer of the 
breast is most frequently found in fat 
women. The present material indicates no 
tendency in this direction (Table tv), but 
definite conclusions cannot be drawn, as 
there is no material that can be used for 
comparison. 


TaB_e IV 
Cases © Per Cent 
Corpulent 265 19.0 
Normal figure 862 62.4 
Thin 257 18.6 


The histories have been studied with a 
view to other information concerning the 
patients’ physique and appearance, whether 
they have been strikingly feminine or more 
masculine types, but no usable clues have 
been found. 

In Table v some information from the 
histories has been recorded. 


TaB_e V 
Cases 
Earlier mastitis 36 
Earlier adenofibrosis 37 
Menstrual disturbances 41 
Pregnancy, lactation 24 
Trauma 50 


As is seen, a history of mastitis, adenofi- 
brosis, menstrual disturbance or trauma is 
not very frequent, at least not as frequent 
as to be considered of special importance in 
connection with the question of the etiol- 
ogy. The 24 cases occurring, or being 
shown, during pregnancy or lactation will 
be discussed at a later point. 

Distribution of the material into the 
various stages (Table vi) will evidently not 


VI 
Cases Per Cent 
Stage I 278 20.1| 
Stage Il 494 35-7) — 
Stage 111 182 13.1 
Stage Iv 430 31.1 
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be the same from a radiotherapeutic insti- 
tute as from a general surgical department. 

Stages 1, 11 and 111 are seen to make up 
68.9 per cent, Stages I and I, 55.8 per cent 
of the total material. As these groups are the 
most interesting to us, they will be espe- 
cially discussed in the following. 

The fact that as many as 31.1 per cent are 
found in Stage tv is in itself not surprising, 
considering that these patients can be 
treated radiologically only, and therefore 
are referred to us. In this group there are 
some patients with distant metastases—to 
the skeletal system, to the lungs and other 
internal organs. Of these the skeletal me- 
tastases are well suited for palliative roent- 
gen treatment, whereas the others, as a 
rule, are intractable. There are some pa- 
tients with recurrences (or metastases) after 
earlier treatment at other institutes. These 
are local recurrences, often readily in- 
fluenced, and in which freedom from symp- 
toms years long in duration is not rarely 
obtained, lymph node recurrences or me- 
tastases which can be influenced to some ex- 
tent, and recurrences (or metastases) to 
the skeletal system, to the lungs and to 
other internal organs, with the possibilities 
for treatment described above. 

Especially during the first years of the 
Hospital’s activities was the number of 
advanced cases (Stages 111 and Iv) compar- 
atively very large. This condition has 
gradually become somewhat altered, partly 
because the lack of accommodation has 
made us refuse many hopeless cases. There 
is the possibility, however, that a different 
cause—namely, more attention on part of 
the patients and the physicians—is partly 
responsible for this change in late years in 
the direction of the earlier stages. This 
would be a result of the educational work 
that has been concentrated on cancer of 
the breast more than on any other form of 
the disease. 

Up to 1934 inclusive there were more pa- 
tients in Stage rv than in Stages 1 and 11 
together, but conditions have steadily im- 
proved. In 1938 and 1939 the number of 
patients in Stage 1 alone about equalled 
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that in Stage iv, and the following years 
have shown more patients in Stage 1 than 
in Stage 1v. There is no chance of this 
change being the result of an altered evalu- 
ation of the stages on our part, as Stage Iv 
is an absolutely clear cut and well defined 
group, which, in contrast to the other 
stages, allows no fluid transitions. Only 
cases showing recurrence or distant metas- 
tases are registered as Stage iv. 

It might be of interest to find out whether 
the distribution to the different stages bears 
some relation to the age at which the dis- 
ease occurs (Table viz). 


TaBLeE VII 


PERCENTAGE DISTRIBUTION TO STAGES 


I II II IV 
Under 30 years 48.4 9.0 
30-39 years 17.0 42.6 8.5 39.9 
40-49 years 22.3 327.6: 11.3. 332 
50-59 years 19.9 33-7 13-4 33.0 
60-69 years 17.4 35.8 13.9 99.1 
Over 70 years 21.3 28.8 21.3 28.6 
[he number in the age group below 


thirty years is too small to be included. 
Stage 11 shows comparatively few cases 
from the oldest age group; that, on the 
other hand, is noticeably well represented 
in Stage 111. Less attention on part of the 
aged may possibly be partly responsible 
for this. Stage Iv has its greatest per- 
centage contribution in the age group 
thirty to thirty-nine years, which possibly 
may have some connection with the 
often very rapid spread seen in young pa- 
tients. On the other hand, many chance 
conditions will certainly make themselves 
especially felt in Stage Iv. 

Next the treatment methods employed 
will be considered (Table vit). 

Stages 1 and I! are joined into one group, 
having been treated according to the same 
principles. 

Radical operation followed by postopera- 
tive irradiation has been used in the great 
majority of cases in Stages 1 and 1. The 
fairly extensive use of other methods, as 
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seen from Table vii, is due partly to the 
deficient development of our present treat- 
ment methods during the first years of our 
activities, partly to the fact that we have 
not always been free in the choice of treat- 
ment; that has been decided by dispositions 
already made before the admission to the 


VIII 


Stages Stage Stage 
Ill IV 


Non-radical operation 3 I 
Non-radical operation plus 
irradiation 41 10 4 


Radical operation 
Radical operation plus pre- 
operative irradiation 36 23 
Radical operation plus pre- 
and postoperative irra- 


diation 18 16 
Radical operation plus post- 

operative irradiation 609 61 10 
Irradiation only 20 38 317 
No or incomplete treatment 42 31 98 


Norwegian Radium Hospital. In Stage 11 
are seen a number of cases of amputation of 
the breast with axillary dissection. These 
are partly inoperable tumors that have be- 
come operable subsequent to radiation 
treatment, partly supraclavicular metasta- 
ses where these have been thought capable 
of being controlled by irradiation, and 
partly where the method has been thought 
capable of giving the best possible palliative 
effect and prolongation of life. The latter 
arguments also apply to most patients in 
Stage Iv in whom radical operation has 
been done in spite of the presence of distant 
metastases. 

The postoperative control examinations 
of these patients have, in the great majority 
of cases, been made by ourselves, where 
difficulties of geographical or other nature 
have not been too great. In the latter and in 
a few other cases the control examination 
has been made at the hospital of the pa- 
tient’s home district, where she has usually 
also been operated on, or by the patient’s 
own physician. Observation of the patient 
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has, as a rule, been continued beyond the 
usual period of five years. In every case 
contact with the patient has been kept up 
by some means. 

This control system has proved very 
effective. Of the 1,384 cases only 7 patients 
have been lost track of. 

Six hundred and ninety-eight patients 
have an observation period of ten years 


(Table 1x). 


Tas_e IX 
Symp- 
Total tom Per Cent 
Free 

Ste 00) 59.0 
tage I I 330 594138 59 a2 
Stage 11 230) 79) 34-4 
Stage 111 gl 3 3-3 
Stage IV 277 8 2.9 


Table 1x does not require extensive com- 
ments. It shows a ten year symptom-free 
period in 41.8 per cent of the cases in Stages 
1 and 1 together. Some patients who have 
died from intercurrent disease and without 
signs of recurrence of the cancer have not 
been included, so that the correct percent- 
age of recoveries actually is somewhat 
higher. 

The nearly 3 per cent of symptom-free 
cases in Stage IV may seem surprising. All 
of these patients, however, have been 
treated for local recurrence. In no case 
with distant metastases has ten years, or 
even five years, of freedom from symptoms 
been obtained. 

The mammary cancer was bilateral in 44 
patients, in most cases with a shorter or 
longer interval of time between manifesta- 
tion of the cancer in the two breasts. Of 
these there were 8, that is 18.6 per cent, 
symptom free after ten years. 

No patient in the present material has 
been observed for less than five years, and 
the results will be studied somewhat more 
closely. A review of the results after five 
years of observation is found in Table x. 

The four stages seen collectively show 520 
of 1,377 cases to be symptom free after 
five years, that is 77:8 per cent. There is no 
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Tasie X tion will be given of the five year results 
for the total material (Table x1). 


Symptom In view of the fact that many patients in 


Total Free Per Cent 
a the present material are of an advaneed 
5 ¢ 
Riiadianseaten 5 age, it stands to reason that some have died 
Stage I 274 220 80.3 from intercurrent disease in course of the 
Stage 1 494 261 52.8 observation time. A really correct picture 
9-4 of the value of the treatment methods ap- 
Stage IV 428 22 Cm 


plied would require a correction for the 
symptom-free patients who have died from 
reason, however, why patients belonging in intercurrent disease. In some cases, how- 
Stage 1v should be included in this general ever, an estimation may be difficult or in- 
review, partly because the condition in formation unsatisfactory, and I have there- 
these patients has become generalized, fore desisted from correcting the results to 
partly because they have been treated a calculated freedom from symptoms, and 
elsewhere at some earlier point of time, shall merely state that the percentage num- 
and have come to the Radium Hospital bers recorded undoubtedly are somewhat 
with recurrences to receive palliative treat- low. 

ment, or merely because they have wished The presence in the five year material of 
something to be done. It is remarkable 65 cases (47 percent) in the different stages 
nevertheless that five years of freedom of Jdi/ateral manifestations should also be 
from symptoms has been obtained in 5.1 mentioned. Twenty-one of these, or 32.3 
per cent of these hopeless cases. The great per cent, are symptom free. 

majority of these is made up from patients In Table x1 are seen the results after 
with local recurrence; in a few cases there five years of observation for Stages 1 and 
are lymph node recurrences in the axilla 11 collectively. The material consists of 768 
or supraclavicular fossa. patients. 


TABLE XI 


Stage I Stage II Stage lI Stage 1v 
Symptom free 220 (80.3%) | 261 (52.8%) 17 (9.4%) 22 (5.1%) 
Symptom free, died from intercurrent disease | 2c 38 x 5 
Alive with recurrence I 13 6 15 
Died from breast cancer 33 182 150 386 
Study of the total result for Stages 1, 11 The present material, in comparison 


and 111 gives 498 symptom-free cases after with the one which I published in 1942, 
five years of observation in a material of shows further improvement. In 1942 there 
949 patients, that is 52.5 per cent of opera- 


ble and inoperable cases. Most interest, 
however, centers on Stages 1 and 11, the . 

4 > Per 
operable cases, because only here can one Number = Cent 
speak of a radical radiological-surgical — 
treatment, and because only these two Symptom free 481 62.6 
stages are capable of offering comparable °¥Y™Ptom Iree, died from inter 
current disease 58 7.6 
sta Istics. ian Alive with recurrence 14 1.8 

Before proceeding in our study of Stages Died from breast cancer 215 28.0 


1 and 11, however, more accurate informa- 


— 
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was freedom from symptoms after five 
years in 77.4 per cent of the cases in Stage 1, 
in 46.8 per cent in Stage 11, and for stages 
1 and 11 collectively the result was 54.4 
per cent. Possibly the larger numbers, and 
therefore the more reliable statistics may 
be held partly responsible for the apparent 
improvement. It should be permissible, 
however, to think that the continued de- 
velopment and systematizing of the treat- 
ment methods has also played a part. 

To find out whether age is of any impor- 
tance in the prognosis, in Table x1m the 
results for Stages 1 and 1 have been ar- 
ranged according to age. 


TaBLe XIII 
Symp- 
Age Total tom nal 
ent 
Free 
Under 30 years 10 5 50.0 
30-39 years 84 53 63.1 
40-49 years 234 I7I 73-1 
50-S9 years 203 117 57.6 
60-69 years 157 go 
Over 70 years 80 45 56.2 


| 


The age group under thirty years shows 
the lowest percentage number of symptom- 
free cases; however, the number is too small 
for conclusions to be drawn. The result for 
the group thirty to thirty-nine years is 
more favorable than for any group over 
fifty years, but poorer than for the group 
forty to forty-nine years; this ranks highest 
of all with 73.1 per cent. Therefore the 
material does not indicate a particularly 
bad prognosis for the relatively young. On 
the contrary, the results are apparently 
poorest in the older ages. 

The results should also be studied in re- 
lation to the different treatment methods 
employed. This comparison must be limited 
to Stages 1 and 11, the smaller groups being 
left out (Table 

The highest percentage of symptom-free 
cases is found among the postoperatively 
irradiated cases, whereas the two other 
groups are too small to justify a comparison. 

The routine treatment method at the 
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XIV 
Per 
Total tom 
Fr Cent 
“ree 
Radical operation plus pre- 
operative irradiation 36 20 $5.6 
Radical operation plus pre- 
and postoperative irra- 
diation 18 12 66.7 
Radical operation plus 
609 69.C 


postoperative irradiation 420 


Norwegian Radium Hospital, namely tele- 
radium treatment of the supraclavicular 
fossa and radium on a mold over the mam- 
mary field with axilla and infraclavicular 
fossa, has already been given. In Table xv 
these patients have been separated from 
those treated with roentgen therapy, and 
also the ones operated on and postopera- 
tively treated at the Norwegian Radium 
Hospital have been placed in a separate 
group. In the present material this latter 
group is still very small, but it has grown 
considerably in the following years. How- 
ever, as yet the observation time is too 
short. 
TaBLeE XV 


POSTOPERATIVELY TREATED, STAGES I AND II 


Symp- Per 
Total tom 
Cent 
Norwegian Radium Hospi- 
tal routine method 448 320 71.4 
Operated and postopera- 
tively irradiated at Nor- 
wegian Radium Hospital 22 19 86.4 
Roentgen treated 139 73 §2.5 


Of the 22 patients, operated upon and 
postoperatively treated at the Norwegian 
Radium Hospital, 19 (86.4 per cent) are 
symptom free after five years. As men- 
tioned, however, the number is too small 
to be statistically significant. But also our 
impressions in late years tell of somewhat 
more favorable results in these cases. I have 
no intention to suggest that this, if true, 
would be attributable to our surgical tech- 


| 
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nique. But the early institution in these 
conditions of postoperative radiation treat- 
ment, four to five days after the operation, 
may play some part. And there is good rea- 
son for assuming this to be an important 
point. 

Table xv further shows better results to 
be obtained after our postoperative radium 
treatment than after roentgen irradiation. 
Not attaching too much importance to 
these figures, I still believe them to be the 
expression of a certain real difference. It 
should be mentioned in this connection 
that the radium-treated patients are, by 
no means, a selection of favorable cases. 
The amount of radium at our disposal at 
the hospital is not sufficient for radium on 
a mold for all patients who need it, and 
roentgen irradiation has therefore to be 
used for some. The rule is, then, that pa- 
tients in Stage II are given priority in treat- 
ment with radium, as in these cases the 
treatment is considered most urgently 
needed. When there is not enough radium 
for all, roentgen treatment is therefore 
first of all given to patients in Stage I. 

As mentioned above, a rather extensive 
use of roentgen radiation for postoperative 
treatment is unavoidable. The quantities of 
radium required for treatment of all cases 
would far exceed the amount in this coun- 
try today. Too much importance must 
naturally not be attributed to the figures 
given here. When evaluating the treatment 
results for cancer of the breast the errone- 
ous sources are many and incalculable. 

The question must now be asked: Is 
there any good reason why radium treat- 
ment should give better results than roent- 
gen irradiation, considering that the biologi- 
cal effects of the two kinds of rays are iden- 
tical? The answer will be that, at least with 
the methods used today, the conditions for 
radium treatment are possibly more fa- 
vorable. The distribution of depth doses 
is very helpful, and—what is possibly even 
more important—continuous irradiation 
with radium, with low intensity over a 
period of six to seven days may, according 
to the present knowledge of the importance 
of the time factor to the biological radia- 
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tion effect, well be thought to yield some- 
what more than the fractionated or pro- 
tracted-fractionated roentgen irradiation. 

It would, in my opinion, be a mistake 
to neglect the indicated difference in treat- 
ment results of the two forms of postoper- 
ative irradiation. The consequence of this 
must be an attempt to modify the tech- 
nique of roentgen irradiation so that this 
will approach as nearly as practically possi- 
ble the conditions of radium treatment. For 
this purpose we have tried partly a reduc- 
tion of the radiation intensity, but first and 
foremost a more fractionated irradiation, 
with two daily seances, permitting a some- 
what larger daily dose. As soon as the re- 
sults had become clear to us, we changed 
the postoperative roentgen treatment of 
cancer of the breast at the Norwegian Ra- 
dium Hospital, in an effort thus to improve 
the results. 

Before leaving the statistical discussion 
of our material, a special group of mam- 
mary cancers, namely those occurring in 
connection with pregnancy or lactation, 
should be mentioned. It is probably a 
general experience that cancer of the breast 
in these conditions is particularly malig- 
nant, possibly because of the change in 
hormonal conditions. The considerable 
difficulty of recognizing a tumor in a lac- 
tating breast may be partly responsible. It 
is important in these cases that the breast 
should be emptied of milk before the exam- 
ination. By this means an otherwise im- 
palpable tumor may be felt. 

The present material includes 24 cases 
of cancer of the breast during pregnancy 
and lactation. The distribution to the dif- 
ferent stages and the results after five 
years of observation are seen in Table xvi. 

Earlier our impression has been that the 
prognosis in these cases was hopeless, but 
this is apparently wrong. A decisive factor 
heretofore has possibly been the often late 
institution of treatment in these cases be- 
cause of the diagnostic difficulties. Making 
reservation for the small number in this 
part of the material, the chances for re- 
covery in the early stages (Stages 1 and 11) 
do not seem essentially different from what 


| 
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is to be expected in the other forms of the 
disease. In any case, it should be permissi- 
ble to regard the prognosis as not hopeless. 

During the period covering this material 
no other method than operation and radi- 
ation treatment has been used by us to 
any extent worth mentioning. We have 
thus only lately and to very small extent 


Tas_e XVI 
Symp- 
Per 
otal tom 
Cent 
Free 
Stage 1 4 
Stage 11 9 6 
Stage II 2 
Stage Iv 9 
All stages 24 10 41.6 


tried the effect of hormones on mammary 
cancer. 

Preclimateric castration of patients with 
cancer of the breast has for a long time had 
its adherents. This has been based partly 
on animal experiments (Lacassagne ef a/.), 
partly on experience of the greater malig- 
nancy of mammary cancer during preg- 
nancy and lactation. Formerly we have 
very rarely used this method, and then 
only for otherwise intractable metastases 
or recurrences. We have not earlier used 
castration as part of the routine treatment. 
The most marked effect observed up to 
now, as far as I have been able to find out, 
has been limited chiefly to cases with dis- 
tant metastases, especially to the bony 
skeleton. Although animal experiments may 
have proved castration at a young age ca- 
pable of preventing mammary cancer, this 
does not mean that castration at an ad- 
vanced age would have the same effect on 
the fully developed cancer. The value of 
castration as part of the routine combined 
treatment of cancer of the breast has not 
been convincing. It is therefore natural that 
a treatment so strongly affecting the lives 
of women will be regarded with some re- 
serve. 

Lately, however, another method has 
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been added, necessitating a revision of this 
view, namely the experiences of the effect 
of the androgenous hormone. Up to now 
the method has been tried here in no more 
than 11 cases, with daily injections of 100 
mg. of testosterone propionate (Testin 
Nyco) up to total doses of 2,500~4,000 mg. 
Our material consists of 3 patients with 
local recurrence, and with convincing re- 
sult in no case; 4 patients with metastases 
to the spine, with some relief from pain in 2, 
but with objective improvement in none; 
and 3 patients with metastases to the lungs, 
showing distinct reduction of the metasta- 
ses in one, no change in the second, and 
continued progression in the third, and 
finally one patient with supraclavicular 
lymph node recurrence in whom question- 
able temporary improvement was seen. 
At present we have some other patients re- 
ceiving the treatment, but it is too early to 
judge the effect. 

Our personal results are thus very mod- 
est, but some cases have been recorded 
(among others by Adair and Prudente), 
one has also been demonstrated to me, in 
which striking effect had been obtained, 
even if merely temporary. It can therefore 
hardly be doubted that treatment with the 
androgenous hormone in large doses may 
have some influence on the condition, at 
least on some of its manifestations. 

Collating all experimental and clinical 
observations, it seems most probable that 
the sexual hormones play some, possibly a 
great part in the occurrence and further de- 
velopment of mammary cancer, and that 
the influence on the hormonal balance may 
be used therapeutically. 

We have therefore thought it appropri- 
ate to make these problems a subject of 
investigation. At present the work is pend- 
ing in collaboration with Knud Nicolaysen, 
Jens Bjdrneboe and Per Laland. The pro- 
cedure today at the Norwegian Radium 
Hospital is the following: 

For Stage 1 the usual radiation and sur- 
gical treatment is used, as a rule not in con- 
nection with any form of hormonal therapy. 

Also for Stage 11 the radiation and surgi- 
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cal treatment is unchanged, but here it is 
combined with ovarian roentgen irradiation 
with doses of 1,200-1,500 roentgens (meas- 
ured on the skin) over each of two (or 
three) fields, followed by testosterone propi- 
onate 100 mg., three times a week for ten 
weeks. During the treatment period the 
urine is regularly examined for androgenous 
hormone. 

Kor Stage 111 the same combined radia- 
tion and surgical treatment is given as be- 
fore, adapted to the special conditions of 
the individual case, and in addition the 
ovaries are irradiated and testosterone pro- 
pionate injections given in some cases. 

Stage Iv is usually treated with irradia- 
tion over the ovaries and possibly with 
testosterone. Roentgen irradiation is used 
as before for skeletal metastases, and 
roentgen or radium treatment for local re- 
currences, as for recurrences or metastases 
to lymph nodes, whereas metastases to 
the lungs and other visceral organs, as be- 
fore, are given local irradiation in excep- 
tional cases only. 

The doses used for irradiation of the 
ovaries are considerably larger than the 
usual roentgen castration doses. It has 
lately been claimed by several authors 
that producing menopause is not enough. 
It is believed that a stronger influence on 
the ovarian hormone production is re- 
quired. For the same reason irradiation of 
the ovaries is used also after the climac- 
terium. Otherwise there are no clues to 
the determination of the optimal roentgen 
dose for the ovaries; possibly they should 
be even larger than those used today. 

The development of a severe and stub- 
born leukopenia sometimes makes the com- 
bination of postoperative radiation treat- 
ment and irradiation of the ovaries difficult 
to accomplish. Therefore the advantage of 
an operative castration may be considered. 
Temporarily we are trying to gain the 
point by reducing the size of the fields for 
Ovarian irradiation as much as possible, 
in every case marking off projection of the 
ovaries on the abdomen and on the back. 

It is still too early to form an opinion of 
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the possibility for making use of the dis- 
coveries in late years in the field of atomic 
physics in the treatment of cancer of the 
breast. This applies to neutrons, positrons 
and fast electrons alike. The latter might 
be thought capable of offering certain ad- 
vantages, if they can be emitted from the 
apparatus in sufficient amounts and in a 
wide enough beam. Neither is applicability 
of the radioactive isotopes very well known. 
Were isotopes with long half-life period and 
with sufficient intensity of the gamma rays 
available, these might perhaps enable a 
more extensive use of postoperative radia- 
tion treatment, according to the method 
that has for a long time been used at the 
Norwegian Radium Hospital. Another 
question, and still more important, is what 
can be obtained by an internal selective ir- 
radiation, that is the peroral or parenteral 
use of isotopes with short radiation period 
and with special affinities, conditioning a 
deposition in the tumor cells or in the tu- 
mor-infiltrated organs and tissues. 

Finally, it should be mentioned that in 
cancer of the breast attempts have been 
made to use the radioactive isotopes for 
diagnostic purposes, here also taking ad- 
vantage of a special affinitity for the tumor 
cells. 

A sound scientific evaluation of the vari- 
ous new methods that are being or will be 
tried in the years to come, will probably re- 
quire a number of years. Although it might 
be permissible to expect great results from 
some of these methods, there is no reason 
today why our present irradiation and 
surgical methods should not be continued. 
The development in recent years of the 
combined radiation and surgical treatment 
has been seen to bring about a noticeable 
improvement in the results. Continued de- 
velopment in this field, combined with the 
efforts to enable an early diagnosis, will 
undoubtedly lead to further improvement 
of the results for this exceedingly important 
form of cancer. 


Norwegian Radium Hospital 
Oslo, Norway 
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COMPLICATIONS FOLLOWING THE USE OF LOW 
INTENSITY, LONG RADIUM ELEMENT NEEDLES 
IN THE TREATMENT OF CANCER 
OF THE CERVIX UTERI* 


By G. W. WATERMAN, M.D., and E. M. TRACY, M.D. 
PROVIDENCE, RHODE ISLAND 


N SEVERAL articles published since 

1930°% 11:12 we have described and illus- 
trated a method of treating cancer of the 
cervix with long element needles. Survival 
rates both five and ten years have been 
given and complications reported briefly. It 
is the intention in this paper to discuss 
complications in more detail in order to 
dispel certain naturally occurring fears as 
to the propriety of placing these long 
needles deep into the pelvic structures. 
Severe infections, peritonitis, parametritis, 
frequent fistula formations, injuries to 


bladder, ureters and intestines have been 
foreseen and warned against. That this has 
not been our experience, as we hope to 
show, we attribute to the type of needle 
used and to the wide distribution of these 
weak sources by which we have attained a 
more uniform irradiation of high total 
dosage. 

A study of the natural course of carci- 
noma of the cervix reveals that its spread 
into the pelvic structures is by two routes 
(Fig. 1): (1) primarily by direct infiltration 
into the paracervical and parametrial 


t 

( 

f 

Fic. 1. This photograph of the authors’ hysterectomy specimen is shown to illustrate the mechanism by t 

which ureteral obstruction occurs. Note direct invasion of parametrium from the cervix and secondary r 

invasion or growing-in of carcinoma from hypogastric and obturator nodes. Most ureteral obstructions ‘ 
are the result of carcinomatous invasion and are not of radiation origin. Specimen was removed from pa- 

tient whose cervical cancer had been treated transvaginally with roentgen irradiation with superficial t 


healing. 


* From the Tumor Clinic, Rhode Island Hospital, Gynecological Service, Providence, Rhode Island. Presented at the Forty-eighth 
Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 16-19, 1947. 
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structures and adjacent viscera, (2) second- 
arily by lymphatic metastasis to pelvic 
nodes followed by invasion beyond their 
walls into surrounding tissue spaces with 
final growing back towards the cervix and 
complete parametrial fixation when the 
outward and inward masses join. The 
ureters may be caught in either form of ex- 
tension. Their walls may be invaded and 
narrowed, and obstruction occur. The 
bladder base is invaded anteriorly and the 
rectum posteriorly. When, by the natural 
course of the disease, ulceration occurs with 
necrosis and crater formation, fistula is the 
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ords of 621 patients seen and examined at 
the Tumor Clinic of the Rhode Island 
Hospital 1926-1941. Of this number 95 
were too advanced to treat, received their 
initial treatment elsewhere, or were treated 
with roentgen radiation for palliation only. 
Thirty-seven were treated by other meth- 
ods than needles, leaving a total of 489 
cases where needles were used as the 
primary planned treatment, 77 per cent of 
all the cases. (Many of the cases not treated 
with needles came in the earlier years when 
we were experimenting and had not yet 
adopted the needles as routine.) 


TABLE [ 

Ye: Ne Roentgen 

ear Stage Needles i Time Cause of death 

[Treatment 

1927 Ill + g days  Embolism 
1928 III + 14 days  Nephrosis toxic (autopsy) 
1928 Iv + 25 davs Hemorrhage 
IV 30 min.  Collapse—after anesthesia 
1931 + 32 days Sepsis—thrombophlebitis 
1931 21 days yelonephritis (autopsy) 
1932 111 O 16 days yelitis—peritonitis 
1932 IV : 3 days Embolism 
1935 o 33 days Peritonitis 
1936 30 days  Pyelitis—B. coli 
1937 + 22 days Hemorrhage 
1g 1V + + 14 days 


natural termination. When cancer of the 
cervix in the more advanced forms is 
treated with radium, it is often difficult to 
say whether the fistulous complication or 
ureteral obstruction occurred as the result 
of the disease or the radium treatment. It is 
really only in the early case where the 
fistula comes immediately following treat- 
ment and where the cancer is controlled 
that responsibility can be justly deter- 
mined. The injuries caused by radium 
and roentgen rays through their destruc- 
tive action on the normal tissues have been 
well described in the literature!:?*)7)*? and 
need no further elaboration in this paper. 


MATERIAL FOR STUDY 


This study is based on the clinical rec- 


Pelvic cellulitis; peritonitis 


FOLLOW-UP 


As our follow-up through our secretary 
and social worker has been very efficient 
and as practically all our patients are 
Rhode Island residents—a small state—we 
feel that our records are quite complete 
with only 2 cases lost (a follow-up of 99.7 
per cent). 

COMPLICATIONS 


The following complications have been 
selected for discussion: (1) immediate 
mortality; (2) fistula formation; (3) urinary 
complications; (4) intestinal complications; 
(5) severe inflammatory reactions. 

Immediate Mortality. By immediate mor- 
tality we mean death occurring during 
hospital stay following treatment (Table 1). 


| = 
| 
| 

| | 

| 

| 

| 

| 

| 


790 G. W. Waterman and E. M. Tracy 


A review of these deaths shows a gross 
mortality for the 621 cases absolute of 12 of 
621, or 2 per cent, or for the cases treated 
with radium needles, 11 out of 489, or 2.2 
per cent. All of these deaths were in ad- 
vanced cases in anemic, debilitated, and 
often septic states. All occurred before 
1938. The 2 deaths due to embolism cer- 
tainly are not directly attributable to the 
method. The 2 deaths from hemorrhage 
might conceivably be but as they both oc- 
curred some time after the radium needles 
were removed, it is doubtful that the 
needles were the cause. The 1 postanes- 
thesia collapse death is not due to the 
needles. Three cases of death from kidney 
sepsis or nephrosis surely represent poor 
preoperative study and preparation rather 
than a fault of the needles. The 3 cases of 
peritonitis or cellulitis resulting in death 
(0.6 per cent of treated cases) occurred be- 
fore we had any sulfa drugs or antibiotics 
for combatting such conditions. The fact 
that we have had no immediate mortality 
from 1937 through 1946, except I case of 
embolism who died on the ninth day, in 
394 cases treated would seem to indicate 
that needles are not directly responsible or 
should not be responsible for immediate 
mortality if cases are carefully studied as to 
blood status and kidney function, with 
intravenous pyelography, etc., and if pos- 
sible sources of sepsis are cleared up either 
by preliminary roentgen therapy or by use 
of the sulfa drugs and penicillin before 
treatment. 


II 
SUMMARY 
Embolism 2 
Toxic nephrosis I 
Hemorrhage 2 
Collapse I 
Sepsis thrombophlebitis I 
Sepsis pyelitis or pyelonephritis 2 
Peritonitis or cellulitis 3:489 or 0.6% 


Fistula Formation. Breakdown of tissues 
in the vaginal tract resulting in fistulous 
openings into the bladder, rectum, and 
small intestine can occur as the result of 
over-irradiation. They also occur spon- 
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taneously, as has been pointed out, during 
the later or more advanced stages of the 
disease where the cancer is uncontrolled by 
treatment. It is difficult, therefore, to place 
the blame for the fistula occurring late or 
as a terminal condition where active cancer 
is present. Fistulas are sometimes present 
before treatment or in the group having 
initial treatment elsewhere. Aliso it would 
seem that we should distinguish between 
the fistula occurring after primary treat- 
ment and that occurring after re-treatment. 
A high percentage of fistulas occurring 
after primary planned treatment would 
certainly be a serious objection to any 
method whereas one should expect a certain 
greater morbidity after re-treatment for 
uncontrolled cancer by any method. Table 
111 gives the fistula incidence. 
Taste III 
CASES OF FISTULA 


1926-1941 621 cases (absolute) 


Total number of fistulas 56 (9.0%) 
Present on admission 6 
Initial treatment elsewhere 8 
Treated primarily at Rhode Is- 
land Hospital 42 
Total cases treated (all methods) 549 
Fistula—all methods 42 (7.7%) 
Treated with needles—primarily 489 
Fistulas in primarily needle 
treated cases 40 (8.2%) 


In order to show the time relation of the 
fistulas, whether after primary planned 
treatment, or after re-treatment, Table tv 
is presented. 

Where radium needles alone were used as 
the primary treatment in 258 cases, no 
fistulas occurred in Stages 1 and 11 and for 


all stages the incidence was 3.1 per cent. Of 


the 77 re-treated cases, 8, or 10.4 per cent, 
developed fistulas, showing the increased 
liability to such damage following re- 
treatment. There seems to be a decided in- 
crease in fistula incidence when a combina- 
tion of interstitial needles and external 
roentgen irradiation is used, the incidence 
rising from 3.1 per cent to 6.1 per cent in 
the primary group and from 10.4 per cent 
to 18.5 per cent in the re-treated group. 
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This study seems to confirm our impression 
of many years that external roentgen ir- 
radiation must be used with caution where 
interstitial radium treatment is contem- 
plated. 

One ileovaginal fistula occurred in a 
stump case. The patient died of peritonitis 
following an operation for repair of the 
fistula. Another ileovaginal fistula not 
shown in Table v occurred in a patient who 
had had a complete vaginal hysterectomy 
elsewhere for cancer of the cervix, was re- 
treated for recurrence with needles, de- 
veloped an ileovaginal fistula which was 


TABLE IV 


FISTULA FORMATION 


(A) Primary treatment—Radium Needles Alone 


1926 
No. of 
No. of Cases 
Fistulas Fistulas 
Cases Re- 
treated 
Stage I 18 3 
Stage 96 o—o 31 4-9. 
Stage 107 37 
Stage IV 3—8 .1% 6 o--O 
Totals 258 8—3.1% 77 8—10.4% 


(B) Primary treatment—Radium Needles 
plus Roentgen Therapy 


Stage I 4 
Stage II 65 5 1% 12 2—16% 
Stage II 125 5—4.0% 35 s—14% 
Stage Iv 4-10.87 7 343% 
Totals 231 14— 6.1% 54 10—18.5% 
Grand 

Total 489 224—.5% 131 18—13.7% 


successfully closed by intestinal resection 
and anastomosis. The vesico-utero-colic 
fistula occurred in a patient who had a 
large growth invading the fundus. A de- 
parture from the usual technique in that a 
50 mg. capsule filtered by 0.5 mm. of silver 
and I mm. of brass was placed in the fundus 
and by some mistake left in place forty-two 
hours instead of twenty-four hours resulted 
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TABLE V 
r'YPES OF FISTULAS ENCOUNTERED—489 CASES 
Vesicovaginal... 16—3.2% 
Rectovaginal. .. 11I—2.2% 


Both vesicovaginal and rectovagi- 

nal.. 11—2.2% 
[leovaginal fistula. 
*Ileovaginal fistula—primary va- 

ginal hysterectomy elsewhere va 


I stump case 


ginal vault recurrence 
Vesico-utero-colic. .. I 
Total... 4C 


* Not included in total; re-treated case 
cer elsewhere. 


ter surgery for can- 


in a massive breakdown of the fundus with 
fistula from colon to bladder. 

Table v1 shows the outcome of 40 cases 
treated with radium needles developing 
fistulas. 


TaB_e VI 
Died with fistula—cancer uncontrolled........ 21 
4 
Living with fistulas 5 yr. or more............ 4 
40 


Urinary Complications—Not Fistulas. 
radiation changes based essentially on an 
endarteritis or sclerosis resulting in ischemic 
edema and fibrous replacement or, if se- 
vere, In necrosis occur in varying degrees. 
The early or first degree injury results in 
some dysuria and frequency, often with 
mild hematuria. On cystoscopy after a few 
months the mucosa appears pale and shiny 
with loss of mucosal markings. Numerous 
small telangiectatic vessels and an occa- 
sional small ulceration appear. This lesion is 
often non-progressive although attacks of 
hematuria may recur over many years. We 
have 7 such cases on record. It is interesting 
to note that this lesion appeared most often 
in the Stages 1 and 11 and usually (5 of 7 
cases) where extensive roentgen irradiation 
was used. A more severe reaction with 
actual ulceration, a sort of second degree 
lesion, is also observed. Here the findings 
are those of extensive bullous edema with 
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ulceration and incrustation, and occasion- 
ally stone formation, often leading to an 
erroneous diagnosis of cancer. These are 
serious lesions, are apt to bleed dangerously 
and the hemorrhage is difficult to control. 
In 1 of our 4 cases in our earlier experience, 
we were led by gross appearance to im- 
plant further radium needles intravesically. 
When the pathological report reached us 
several days later, the radium was with- 
drawn. After considerable suffering and 
many hospitalizations, this patient is still 
alive and without cancer, but with her 
right kidney removed and a nephrostomy 
tube in her left kidney. It will be eighteen 
years since her original treatment. A 
cystectomy and transplantation of ureters 
was necessary to control bleeding in another 
case. A patient with a lesser degree of 
ulceration survives nine years with only an 
occasional slight hematuria. A fourth case 
died of extensive pelvic spread of cancer. 
It is questionable if her lesion was irradi- 
ation reaction or was due to carcinomatous 
invasion. 

Obstruction of the ureters due to ir- 
radiation and not cancer has occurred in 
this series in 8 cases. In deciding whether 
the ureteral stenosis was due to irradiation 
and not cancer we have had some difficul- 
ties: for example, in 1 case the patient, a 
large Stage 11 adenocarcinoma with pyo- 
metra developed a left hydronephrosis 
about three months following treatment, 
the hydronephrosis being demonstrated by 
an intravenous pyelogram. She had been 
treated with needles plus roentgen irradi- 
ation externally. As no preliminary pyelo- 
gram had been done, we do not know just 
when the hydronephrosis developed. Death 
from cancer five months after treatment, 
and two months after the hydronephrosis 
was discovered, makes it difficult to say 
whether this case should be included. It 
certainly is unusual in our experience to 
have hydronephrosis develop so early after 
treatment. In another case a large ulcer- 
ation of the trigone associated with nodules 
along the urethra was re-treated with 
radium needles plus roentgen irradiation 
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one year after primary treatment for 
Stage 111 carcinoma of the cervix. A cystos- 
copy two years later showed hydrone- 
phrosis. She survived for eight years after 
the primary—seven years after re-treat- 
ment—finally died of cancer. With these 2 
cases included, we have 8 cases of hydrone- 
phrosis and hydroureter due to radiation 
injury—8 of 489 cases, or 1.6 per cent. We 
now have adopted the practice of routinely 
doing pyelograms on all but the early cases. 


TaB_Le VII 


URINARY COMPLICATIONS OTHER THAN FISTULAS 
Obstruction of ureter with hydronephrosis 
or pyonephrosis (due to treatment)..... 8 
19—3% 


Intestinal Complications—Not Fistulas. 
Although fortunately not frequent, intes- 
tinal complications when they occur are 
much to be dreaded. Mild proctitis is often 
encountered, especially with the added 
use of deep roentgen therapy. Usually this 
is not of long duration but when persistent 
and accompanied by a bloody or mucous 
discharge, it should be watched with care 
as an early symptom of the development 
from serious lesions. These mild compli- 
cations have not been included in this study. 


Rectal ulceration usually occurs back of 


the vaginal fornix or cervix and is usually 
accompanied by a hardening and thicken- 
ing about the circumference of the bowel 
resulting in an annular ring or constriction 
with parametrial and perirectal fixation. 
This gives the impression of recurring 
cancer and has often led to more treatment 
with roentgen radiation, to the patient’s 
detriment. In I case (1932) we did a radical 
resection of uterus and rectum for such a 
lesion to find that the rectum contained no 
cancer but an irradiation reaction. The 
uterus did contain uncontrolled adeno- 
carcinoma which seemed to justify our 
procedure. We have had 10 cases of severe 
rectal or sigmoidal ulcers in this series, 
the last, an incidental autopsy finding, 
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occurring in 1937; 10 of 489 or 2 per cent. 
Three cases of small bowel ulceration and 
stenosis were all associated with stump 
cases, the ileum being adherent and dam- 
aged by the radium or perhaps the radium 
broke down cancer-invaded intestinal wall. 

There were 2 cases of ulcer of the recto- 
sigmoid which perforated with resulting 
peritonitis and death. This accident oc- 
curred four months after radium treatment 
and six months after roentgen irradiation in 
the first case, and nine months after 
radium and three months after roentgen 
irradiation in the second. The first had 
operation with findings of perforation and 
peritonitis; an autopsy established the 
diagnosis in the second case. We have 1 
case of necrosis and perforation of the 
transverse colon, remarkable because we 
were able to get her into the hospital and 
repair her intestine in time to save her life. 
This perforation occurred three months 
after roentgen irradiation and two months 
after radium treatment. She later developed 
‘ both rectovaginal and vesicovaginal fistu- 
las. The rectovaginal fistula closed spon- 
taneously and after several years we 
successfully closed the vesicovaginal fistu- 
la. She is now alive and well, free of disease 
nine years after her original treatment. 

Tas_e VIII 
SUMMARY OF INTESTINAL COMPLICATIONS 


Ulceration and obstruction of small 


Ulceration of rectum and sigmoid... 10 
Perforation of sigmoid............. 2 
Perforation of transverse colon...... I 


Total (fistulas not included)........ 
Rectovaginal fistulas in needle treated 


Total severe intestinal injuries in 489 
needle treated cases........ - 38, or 7.7% 


Severe Inflammation. A careful search of 
our records shows that severe inflammatory 
reactions have not been a frequent ac- 
companiment of treatment by this type of 
interstitial needle. As we have never with- 
held treatment because of low grade 
temperature, or made. it our practice to 
remove needles in the course of treatment 


Treatment of Cancer of the Cervix Uteri 


793 


for slight rises, we think that our low 
incidence of severe inflammatory reactions 
is significant. 
TaBLe IX 
SEVERE INFLAMMATORY REACTIONS 


The following cases of severe inflammatory reac- 
tion were found: 


Pyometrium........ 
Retroperitoneal abscess. . 
Pelvic inflammatory disease........ 3 

Total. 6 or 1.2% 


Severe Inflamation— cases in 48Q—1.2 per cent 


1. Pyrometrium—2 cases 
(1932) One case Stage 111—1932—devel- 
oped pyometrium requiring dilata- 
tion and drainage three months after 
treatment with roentgen radiation 
and needles. The cancer was not 
controlled and she died within one 
year. 
A second case—Stage 111—required 
dilatation and drainage five months 
after treatment. She lived fourteen 
years but died of massive pelvic 
recurrence with spinal metastases. 
2. Retroperitoneal abscess—I case 
(1933) One case—Stage 111—developed ret- 
roperitoneal abscess described as on 
right side between liver and trans- 
verse colon—required drainage 
through right rectus incision. Now 
alive and well after fourteen years. 
3. Pelvic inflammatory disease—3 cases. 
(1934) 1. Pelvic abscess—Stage Iv— 
drained abdominally ten days after 
treatment. Died three months later 
of cancer. 
2. Acute pelvic inflammatory dis- 
ease—Stage 1I—high temperature 
for several weeks after treatment. 
Had roentgen irradiation and radi- 
um at same time. Roentgen irradia- 
tion 3/8 to 4/26/33, radium 3/10 
to 3/17/33. This patient died seven 
and one-half years later of a massive 
recurrence of cancer. 
3. Pelvic inflammatory disease— 
Stage 11—also in 1933. Roentgen 
irradiation and radium given at the 
same time. Roentgen irradiation 
4/21 to 8/23/33. Radium 7/29 to 


/4/33. Had very very severe flare 


(1933) 
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up which subsided in two weeks. Re- 
quired surgery for residual inflam- 
matory masses in tube and ovaries 
and for peri-appendicitis five months 
later. Now alive and well without 
recurrence fourteen years. 


SUMMARY 


The authors have reviewed a series of 
621 cases of cancer of the cervix—1926 to 
1941. Four hundred and eighty-nine of 
these were treated primarily by interstitial 
irradiation with the long radium element 
needles. Complications of immediate mor- 
tality, fistula formation, urinary and in- 
testinal lesions—not fistulas—and severe 
inflammatory pelvic reactions have been 
described as they occurred in this clinic. 

The incidence of these complications has 
not exceeded in general that reported by 
other clinics using other methods.!:2:3:4:7:9:19, 


CONCLUSIONS 


Interstitial irradiation by the long radium 
element needles has been relatively a safe 
method in our experience and has not been 
followed by a high incidence of complica- 
tions.* 


G. W. Waterman, M.D. 

155 Thayer St. 

Providence, Rhode Island. 
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POSTIRRADIATION ULCERATIONS 
OF THE UTERINE CERVIX* 


By HAROLD W. JACOX, M.D. 


NEW YORK, NEW YORK 


ATE postirradiation complications in- 

volving the bladder and rectum in cases 
of carcinoma of the cervix are now recog- 
nized and frequently anticipated. These 
complications generally occur months or 
years after radiation therapy and are caused 
by occlusive vascular changes. Some diff- 
culty is experienced from time to time in 
differentiating the postirradiation compli- 
cations, in the form of necroses or ulcera- 
tions, from recurrences or 
carcinomatous growths. 

Similar postirradiation ulcerations caused 
by vascular occlusions occurring in the cer- 
vix itself would cause considerable diag- 
nostic difficulty. 

Four such cases were encountered occur- 
ring in a three year period among gg pa- 
tients with cervical carcinoma treated with 
roentgen and radium therapy in the Tumor 
Clinic of The Western Pennsylvania Hos- 
pital in Pittsburgh. 


CASE REPORTS 


Case 1. A colored woman, aged thirty-six, 
weighing 114 pounds , with a vaginal discharge 
for three months, had a fleshy, friable mass 3 
cm. in diameter in the cervix involving mostly 
the anterior lip. It was classified as a League of 
Nations Stage 11. Microscopically, this tumor 
showed all degrees of differentiation, but was 
predominantly Grade 3, on a basis of Grade 4 
being the most undifferentiated. 

High voltage roentgen treatments with 200 
kv. and 0. mm. Cu filtration were given over 
a period of twenty days and consisted of 1,800 
roentgens (measured in air) to each of four areas 
10 by 15 cm. in size over the lower part of the 
abdomen and the sacrogluteal regions. This was 


applied at the rate of 150 to 200 r to each of 


two portals daily, except Sunday, alternating 
front and back. The estimated tumor dose was 
2,380 r. Two weeks later radium was inserted 
for thirty hours. A total of 3,000 milligram- 


extensions of 


50 mg. radium cap- 
platinum was placed 
in the cervical canal, and four Io mg. radium 
needles each 2 cm. long and filtered with 0.5 
mm. of platinum were inserted in the para- 
metrium, and one Io mg. needle into the an- 
terior cervical lip. It was estimated that the 
posterior fornix received about 7,500 gamma 
roentgens; the anterior cervical lip about 9,700 
gamma roentgens and the parametrium 2,850 


hours was administered. A 
sule filtered with I mm. of 
1 


gamma roentgens, all measured on a plane at 
the end of the active length of the radium. A 
biopsy of the cervix just prior to the radium 
therapy showed no evidence of neoplasm. 

The cervical lesion healed completely. How- 
ever, seven months later the vaginal vault pre- 
sented a crater 4 cm. in diameter. The edges of 
the crater were indurated and the lesion was 
considered neoplastic. Microscopically, how- 
ever, no evidence of neoplasm was seen. 

At the end of the following month additional 
biopsies were performed on the cervix and 
crater. These also failed to show any evidence 
of neoplasm. There was extensive hyaline ne- 
crosis with associated panarteritis, phlebitis 
and thrombosis. 

Two months later several small radiation ul- 
cers were noted in the bladder wall. The cer- 
vix was improved and fleshy granulation tissue 
was present. 

During the following year the patient failed 
to report. She was symptom free and had 
gained weight. 

Two years after radiation therapy, partial 
intestinal obstruction developed and at laparot- 
omy extensive peritoneal metastases were 
proved histopathologically, but the cervix and 
adnexa were free of disease. The patient died 
of abdominal carcinomatosis one month later. 


Case A colored woman, aged thirty-four, 
weighing 115 pounds, had vaginal bleeding for 
two months. The cervix was fixed and the para- 
metrium was infiltrated—a Stage 111. Friable, 
neoplastic tissue was present in the cervical 
canal. Biopsy showed a Grade 3 squamous cell 
carcinoma. Roentgen treatment, with a total 


* Presented at the Forty-Eighth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 16-19, 1947. 
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of 1,600 r in air to each of four portals about the 
pelvis with an estimated tumor dose of 2,120 r, 
was given in a period of three weeks. This was 
immediately followed by the insertion of radium, 
two 50 mg. capsules in tandem in the uterus 
and cervix and four 10 mg. needles into the 
parametrium, for twenty-four hours, or 3,360 
mg-hr. The radium dosage in gamma roentgens 

was only sli ghtly greater than in the first case; 
that is, 8,000 1n paracervical tissues, 9,000 in 
cervix, and 3,000 gamma roentgens in the 
parametrium. 

One month later there was improvement, but 
at the end of another three months a small 
raised area was noted at the site of the posterior 
cervical lip. Microscopically, this showed ex- 
tensive hyalinenecrosisof vessels associated with 
diffuse necrosis of tissues and leukocytic infil- 
tration, but no evidence of neoplasm. 

This lesion improved for a short time, but 
then deteriorated, so that eight months later a 
large slough was removed from the region of the 
cervix. Under the microscope this tissue showed 
hyaline necrosis and thrombosis of large and 
small vessels. No tumor cells were present. 

Another large slough was removed from the 
same site one month later, leaving a rectovagi- 
nal fistula. The rectovaginal fistula healed, but 
a vesicovaginal fistula formed. Later this was 
successfully repaired and the cervix was absent. 
Seven years after the radiation therapy there 
was no evidence of tumor recurrence or metas- 
tases. 


Case ul. A colored woman, aged thirty, 
weighing 124 pounds, with vaginal bleeding of 
six months’ duration, and a recent profuse 
hemorrhage had an ulcerative and proliferative 
lesion at the external cervical os which proved 
to be a Grade 3 squamous cell carcinoma histo- 
pathologically, and Stage m1 clinically. 

Over a three week period, 1,550 r was given 
to each of two anterior pelvic and 1,450 r to 
each of two posterior pelvic portals with an esti- 
mated tumor dosage of 2,000 r. No microscopic 
evidence of neoplasm was found one week after 
completion of these treatments. Following the 
biopsy, one 100 mg. tandem of radium was in- 
serted into the uterine and cervical canals and 
four 10 mg. needles were placed around the cir- 
cumference of the cervix. These remained in 
place for twenty-eight hours or a total of 3,920 
mg-hr. 

Seven months later the vagina was greatly 
contracted and there was hard, nodular and 
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partially necrotic tissue, which did not bleed 
readily, in the vaginal wall. The posterior lip 
of the cervix was also hard and nodular. Micro- 
scopic examination of these tissues showed no 
evidence of neoplasm. 

One month later, two additional biopsies were 
made of the cervix and vagina because of the 
resemblance of these lesions to carcinoma. There 
was, again, no evidence of neoplasm, but severe 
radiation changes with many occluded vessels 
were present. 

A vesicovaginal fistula developed which grad- 
ually improved over a period of eighteen 
months. The patient is living with urinary in- 
continence, but without evidence of neoplasm 
seven years after the radiation therapy. 


Case iv. A colored woman, aged twenty- 
nine, weighing 110 pounds, had been spotting 
for three weeks. There was a large fungating 
mass in the cervix which was friable and bled 
easily, a League of Nations Stage 11. Sections 
showed a Grade 3 squamous cell carcinoma. 
Roentgen treatments were given over a period 
of twenty-three days and consisted of 1,550 r 
to each anterior pelvic region and 1,750 r to 
each sacrogluteal region for a tumor dose of 
2,310 r. Radium was then inserted for twenty- 
four hours; two 50 mg. tubes into the fundus 
and cervix and five 10 mg. needles radially into 
the paracervical tissues for a total of 3,600 mg- 
hr. 

Check-up examination seven months later 
showed the radiation reaction had subsided. 
The cervix was healed and clean; the uterus 
movable and the parametrium free. The patient 
had gained weight. 

During the following month rectal bleeding 
developed, and at the end of the month a crater 
was found in the vaginal vault. This had ; 
gray base and an indurated, red border welch 
was suggestive of recurrent malignancy. How- 
ever, under the microscope, no evidence of 

neoplasm was seen. 

Additional changes in the vaginal vault, 
which suggested recurrent tumor and which 
prompted biopsies, were noted two, three, 
seven and eight months later, a total of § 
biopsies negative for neoplasm within one year. 
None of these showed any evidence of tumor 
cells. 

The patient was well seven and one-half years 


after radiation therapy. There was no evidence 


of recurrence. The vaginal lesion, remained 
healed. The patient had gained 65 pounds and 
had no complaints. 
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DISCUSSION 


In each of these cases lesions developed 
at or near the site of the eriginal cervical 


carcinoma which suggested a recurrence of 


the malignant growth. In one of these the 
impression was so strong that, pending the 
report of the biopsy, a hopeless prognosis 
was considered. 


In the sections of the lesions from each of 


these cases the classical vascular occlusive 
changes secondary to irradiation were 
demonstrable. These vascular changes 
caused infarction with the associated ne- 
crosis and ulceration. Treatment consisted 
simply of daily boric acid vaginal douches. 
We were impressed by the fact that all 
our cases occurred in young, thin, colored 
women and the ulcerations developed ap- 
proximately eight months after treatment 
when the radiation reaction had subsided. 
Equal or larger amounts of irradiation 
with a similar technique were received by 
other patients, both colored and white, 
during the same period without the de- 
velopment of this complication. It is be- 
lieved that the vascular apparatus of some 
individuals is more vulnerable than others 
or that the ability to form scar tissue is 
greater in some patients. None of this 
group had serolog y positive for SY philis. 
Only by microscopic examination of tis- 
sues from the suspected lesions was their 
true nature established, and additional 
damage was avoided by withholding fur- 
ther radiation treatments. 
622 West 168th St. 
New York 32, N. Y. 
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DISCUSSION OF SYMPOSIUM ON CANCER OF 
THE UTERINE CERVIX* 
Dr. James A. Corscapen, New York. It is 


indeed a great privilege to be invited to discuss 


Papers by Drs. Waterman and Tracy, and Jacox. 


these important gynecological papers—impor 
tant because cancer of the cervix is second in 
frequency only to cancer of the breast; and 
second, because no matter how desirous one 
might be to operate on all cancer, by the sur- 
geon’s own statement only 15 per cent are eligi- 
ble, leaving 85 per cent of this very common 
disease needing roentgen rays and radium for 
their therapy. 

The chronicity of Dr. Jacox’ cases I think 
is typical and should warn us against secondary 
irradiation after apparently adequate irradia- 
tion has already been given. The longest inter- 
val in my experience between irradiation and 
the vesicovaginal fistula is twenty-two years. 
Almost anything could have caused that fistula 
in that long interval. It raises in my mind the 
question of the wisdom of giving these second- 
ary treatments. In our experience, the results do 
not warrant the risk. 

In looking over these accidents, there seem 
to be two groups of causes: the uncontrollable, 
and those which may be controlled. I have been 
more interested in trying to study those factors 
which might help us avoid the injuries, and first 
is the time factor. In Dr. Jacox’ cases the ra- 
dium was given in from twenty-four to thirty 
hours and the roentgen radiation in from twenty 
days to four weeks. I want to illustrate these 
questions by some experiences of our own. 

(Slide) This is a slide of 2 patients, both 
very similar in complexion, and so forth, and 
superficially comparable. I wish to point out 
that among all these factors, the essential dif- 
ference between the 2 cases is the duration of 
the treatment. The first woman received 6,400 r 
in eighteen days. The other woman received 
9,000 r in forty-five days. The first woman died 
with ulceration of the skin, perforation of the 
intestine; the other was perfectly well, with 
practically no symptoms whatever. 

The next slide expresses the same idea in 
radium. Up to about 1937 we used to give 175 
mg. for forty hours, and in those cases there 
were 10 per cent of clinically important inju- 
ries—the late injuries, not the discomforts ex- 
perienced during treatment. We changed to 70 
mg. for 100 hours, giving the same total, and 
there have been none of these late complica- 
tions. 

The next question I would like to ask is, 
how far were the bladder and intestine from the 
radium units as applied? (Slide) This is a di- 
agrammatic drawing, drawn so that the dis- 
tance from intestine to radium in the upper dia- 
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gram is half the distance of that in the lower. 
Obviously, the intestine close to the radium 
would receive four times the dose the bowel 
would in the other. In the roentgen treatment, 
that is pretty well calculated in most cases, but 
because of the difficulties of measurement in 
radium, it is almost always omitted in the ex- 
pression of dosage. 

Turning to Dr. Waterman’s cases, I think, 
first, we should thank him for such a frank and 
clear presentation of his accidents; and second, 
compliment him on the low incidence. The 
vagueness of the area into which these needles 
are plunged makes one apprehensive that they 
may be entering bowel, bladder, or ureter, and 
I think it is important to see that his fistulas, 
among the cases that have been cured of can- 
cer, are very small in number. I cannot get in- 
terested in fistulas accompanied by cancer. 
There are so many variables that we have noth- 
ing to calculate upon. I think we should con- 
centrate upon the so-called cured case that does 
have fistula, and in his series the number was 
very small. 

The question comes up in his cases whether 
the distribution of the radium might have had 
some effect on the results. The next slide shows 
the typical intracavity irradiation by various 
techniques where occasionally the radium is 
crowded into the uterus and fornices. Five or 
six thousand milligram-hours given in forty- 
eight hours would be a heavy dose. Given in a 
week 7,000 or 8,000 mg-hr. would be very high 
and close to the danger point. 

This slide shows the pelvis peppered with 
radium needles, and the next slide diagram- 
matically shows the radium scattered through- 
out the pelvis. This, in total, is a little over 100 
mg. for 120 hours, giving 12,000 milligram- 
hours without injury because the needles each 
contain a small amount of radium and are 
widely dispersed. In calculating dosage the dis- 
position of the radium must always be taken 
into account. 

The next slide confirms Dr. Waterman’s em- 
phasis on the necessity of calculating the radium 
plus the roentgen-ray dosage, at any particular 
point. The vast majority of intestinal lesions 
occur in the rectosigmoid, not exactly where the 
maximum amount of radium was, caused by 
the combined action of roentgen rays and ra- 
dium. 

Finally, I would like to show another slide 
to take the action of the irradiation on the in- 
testine out of the mystery class. It seems to me 
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that the intestinal mucosa is specifically sus- 
ceptible, and this slide shows that. This is the 
patient who died from over-irradiation. I would 
like to point out that there is very little reaction 
in the peritoneum. The muscularis is pretty 
much intact, although the irradiation came 
from outside, but the intestinal mucosa is badly 
disintegrated. In other words, the radiation 
dosage should be expressed in terms of what 
the intestinal mucosa will bear rather than in 
tumor doses, because this actually is what limits 
the amount of irradiation which we are able to 
give. 


Dr. ArtHUR W. Erskine, Cedar Rapids, 
Iowa. The conclusions of Drs. Waterman and 
Tracy and Dr. Jacox agree fairly well with 
those published by Watson, Herger and Sauer 
in the June, 1947, number of the Yournal of 
Urology. It seems that we can expect serious 
irradiation injuries in at least 3 per cent of the 
patients who live three or four years after 
being treated skillfully, carefully and ade- 
quately for pelvic malignancies. There must be 
at least three reasons for the increasing number 
of reports of such reactions: (1) radiation thera- 
pists are using larger, and more nearly adequate 
dosage; (2) we are looking for reactions, and as 
both essayists have pointed out, are less likely 
to mistake them for recurrences; (3) more pa- 
tients are recovering. It is obvious that if 50 
patients out of 100 live five years, more reac- 
tions will be seen than if only 25 survive. 

Reports, such as these, might tempt the faint 
hearted to avoid radiation sequelae and other 
unpleasant complications by refraining from 
using adequate dosage. The only point I wish 
to make is that no such inference can properly 
be drawn. We know these essayists and we know 
that their patients were treated carefully and 
skillfully. In spite of that care and skill some 
patients developed unpleasant, painful, and 
dangerous reactions. Those reactions should 
have the same significance as operative deaths. 
The nature of our calling demands that we 
have a certain amount of fortitude. We deal 
with human life and with a cruel, insidious, 
deadly disease. If we treat our patients with 
that disease fairly, if we are doctors, we shall 
accept a definite morbidity and mortality rate 
just as surgeons and ail good doctors do. 


Dr. G. E. Prau er, Philadelphia, Pa. I would 
like to ask a question of Dr. Waterman as to 
the size and length of the needles, the quantity 
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of radium content, and some details about his 
technique of application. 


Dr. Cuartes M. Ricuarps, San Jose, Calif. 
I have been very much interested in these pres 
entations, particularly that of Dr. Jacox, be 
cause, as all of us know who have been in this 
work for a good many years, we have these 
things come up, and it is not very pleasant, 
after you have seen a case of cervical cancer in 
the office or in the hospital month after month, 
staying perfectly well, to have the patient ap 
pear all of a sudden with a large ulcer. 

There are certain things that we notice that 
enable us, I think, to make a clinical diagnosis 
and therefore allay our fears, even without 
biopsy of this particular uicer. My experience 
is that these things are definitely not hyper- 
plastic in character. They are obviously and 
characteristically decadent in character. 

The question comes up as to what to do. I 
note that Dr. Jacox says his patients have been 
cured of the radium necrosis of the cervix with 
just boric acid irrigations. We have found very 
helpful the use of some of the nitrogen products, 
such as allantoin and urea products combined 
with some local sulfathiazole application, and a 
packing every other day with an ointment of 
this material followed by irrigation the second 
day with I—$5,000 potassium permanganate solu- 
tion. We have found this treatment very helpful 
in clearing up these radiation necroses. 

One or two other ideas come to mind as to 
the distribution of the time of the irradiation. 
In many quarters it seems that the time interval 
between the deep roentgen therapy and the 
local radium application, whichever one comes 
first, is an important factor in allowing a cer- 
tain amount of recovery of the normal tissues 
from the unavoidable exposure to irradiation. 
The recent tendency has been to increase the 
time between radium application and roentgen- 
ray application in order to allow this recovery 
of normal tissue. 

Another very important point which was 
brought out many years ago, I think by Dr. 


Healy at Memorial Hospital, is the necessity of 


watching the direction of our primary beam in 
irradiating the pelvis with deep roentgen ther- 
apy to avoid central concentration of the beam 
into the area where local radium has been ap- 
plied. 


Dr.U. V. Portmann, Cleveland, Ohio. I would 
like to call attention to a complication that may 
result from radiation therapy for cancer of the 
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cervix which has not been mentioned by the 
essayists. Several years ago there was a report 
from the Cleveland Clinic about patients hav- 
ing symptoms, signs, and roentgenologic evi- 
dence of obstruction of the small intestine who 
had had radiation therapy for cancer of the 
cervix a year or more previously. At operation 
a segment of the small intestine was fibrosed, 
and after removal recovery was uneventful. 
At first the surgeon who had used the radium 
attributed the condition to roentgen therapy 
until it was pointed out that one of these pa- 
tients had not been so treated. 

The symptoms of obstruction might be er- 
roneously attributed to extension of the malig- 
nant disease. Possibly patients who were 
thought to have died of carcinoma have actually 
died of this condition. When a woman who has 
had radiation therapy for carcinoma of the cer- 
vix complains of symptoms of intestinal obstruc- 
tion, even several years after treatment, she 
should have a roentgenologic gastrointestinal 
examination. The condition can be readily 
recognized, and resection of the affected segment 
is indicated. 


Dr. WATERMAN (closing). I should like to 
answer Dr. Pfahler, and tosay that these needles 
are long needles; the 3 mg. needles are 60 mm. 
long and the 2 mg. needles 45 mm. The entire 
detail of these instruments was very carefully 
described in the article which I read before the 
American Radium Society last year, and which 
was published in the July, 1947, issue of the 
AMERICAN JOURNAL OF ROENTGENOLOGY AND 
Rapium THerapy. I should be very glad to 
forward a reprint of that article to Dr. Pfahler 
if he would like to have one. 


Dr. Jacox (closing). I had no axe to grind in 
presenting this paper, because I would like to 
know what caused this complication. Dr. Cors- 
caden didn’t answer it. Other people both white 
and colored, were treated during the same time, 
and a five year survival rate of 33 per cent of all 
cases was established during this same time. So, 
just why these individuals were susceptible, I 
don’t know. 

I have been looking for this in a white woman. 
We had one where we thought that was the 
case. We had a number of negative biopsies— 
that is, negative for cancer—but that woman 
eventually died of what we considered clinically 
distant metastases. The local area cleared up. 
Unfortunately, we did not get an autopsy or 
operative specimen as we did in the first case. 
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I don’t know what the reason for this ulcera- 
tion is. Maybe we overtreated them. There 
must have been something wrong, or the fact 
that these people just could not take it. I do 
not know how to pick them out in advance. 
If anyone has any suggestions, I would like to 
hear them. 

The point that Dr. Richards brought up is 
most important, I believe: the time interval 
between the roentgen-ray series and the insertion 
of the radium. As you all know, if you wait too 
long you will have closure of the cervical canal 
and you cannot get the radium in. My thought 
is to hit the cancer as hard and as fast as you 
can and you will get a small percentage of these 
troubles, as Dr. Erskine stated. 

It did not seem to make much difference what 
we put on these ulcerations. You see the trouble 
goes back of all that. You can put all kinds of 
things on the surface of the ulcer and if you do 
not get what is down underneath it out of the 
way—which in this case happened to be the 
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thrombosed, obliterated end arteries and all the 
changes I mentioned—all you can do with the 
surface is keep it clean, and if it will heal it will 
heal by collateral circulation. I believe that is 
the fundamental thing. 

If I may, I should like to say something about 
what Dr. Waterman mentioned in these early 
cases. He did not say why he thought he got 
bladder complications in some of them. That 
is a distressing thing, to get bladder ulcera 
tion or hematuria in an early case, we will say 
in a Grade 1 or Grade 2, and I think it has a lot 
to do with the cancer acting as a filter, and when 
you have a small amount of cancer and you give 
the same dose that you give when you have a 


large amount, then you do not have the cancer 


acting as an absorbing structure to take up the 
radiation and be eliminated if the cancer dis- 
appears. That is one explanation. It may not 


be all, but if anyone has any suggestions or 


ideas about this, I would be glad to hear from 
him afterwards. 
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TREATMENT OF CANCER OF THE PENIS AT THE 
NORWEGIAN RADIUM HOSPITAL* 


By ROLF BULL ENGELSTAD, M.D. 


OSLO, NORWAY 


TUDY of the literature on the treat- 

ment of cancer of the penis indeed 
reveals a very extensive use of radiation 
treatment, as a rule, however, combined 
with preceding more or less radical surgi- 
cal interventions. In a work from Radium- 
hemmet, Stockholm, Hansson! recommends 
amputation of the penis followed by radia- 
tion treatment for the great majority of 
cases. Radiation treatment alone will, in 
his opinion, essentially come into consider- 
ation for local irradiation (contact or inter- 
stitial application) of small superficial 
tumors, and for some advanced cases with 
inoperable glandular metastases, where am- 
putation of the penis for palliative purposes 
is not considered safe. Metastases to the 
lymph nodes are first irradiated and, if 
necessary, followed by dissection of the 
inguinal glands. 

The rather unsatisfactory results of radi- 
ation treatment alone from’ Radiumhem- 
met as from many other tumor clinics are, 
according to Hansson, attributable to sev- 
eral unfavorable factors. First, these tum- 
ors are highly differentiated spinocellular 
carcinomas with comparatively slight ra- 
diosensitivity. Second, infection of the phi- 
motic prepuce is a frequent complication. 
Third, the prepuce and glans are apt to 
develop a radionecrosis. 

As opposed to the routine of many other 
clinics, primary radiation treatment of 
cancer of the penis has been much used at 
the Norwegian Radium Hospital. 

The usual procedure here has been first 
to perform a phimotic operation of some 
kind, and follow this by radium treatment 
of the penis tumor, using partly teleradium 
with doses of about 500 gamma roentgens 
a day, partly radium on a cylindrical wax 

1 Hansson, C. J. Cancer of penis and its treatment. 4cta radio 
1938, 19. 4437457: 
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mold (two halves of a cylinder), with a 
radium skin distance of 0.7 cm. (on rare 
occasions I.§ cm.), and with daily doses of 
500-700 gamma roentgens. As a rule, the 
total dose has been 3,500-3,700 gamma 
roentgens, occasionally about 4,000 gamma 
roentgens. Kor persistent tumor or for re- 
currence, the main rule is amputation of 
the penis. If the patient has already been 
operated upon at another hospital and 
arrives with or without recurrence radia- 
tion treatment is given, usually in the form 
of teleradium over the penis stump and 
the groins. 

Roughly, the same methods are used for 
treatment of the glandular regions as for 
many other malignant tumors, beginning 
with radiation treatment, usually tele- 
radium with doses of 3,500-4,000 gamma 
roentgens, whether or not metastases are 
demonstrable. For persistent glandular 
metastases dissection of the groins is done 
after six to eight weeks. The same treat- 
ment is also used for later occurring metas- 
tases to the glands. A disadvantage of the 
procedure, however, is that on really radi- 
cal dissection of the groins subsequent to 
irradiation with large doses, necrosis of the 
skin is apt to develop, considerably delay- 
ing the course, and it may also lead to the 
formation of massive scar tissue, interfering 
with an effective control examination of 
this region during the further course. 

The procedure that I had an opportunity 
to see at Radiumhemmet some time ago— 
namely, dissection of the groins to remove 
a fair section of the irradiated skin, sewing 
edges of the wound to the underlying lay- 
ers, and covering the defect with skin 
graft—eliminates or reduces the above 
mentioned disadvantages, and therefore it 
seems an essential improvement upon the 
surgical methods. Also at this hospital the 


* From the Norwegian Radium Hospital, Oslo, Norway. Chief: Rolf Bull Engelstad, M.D. 
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procedure has been used in a few cases. 

For treatment of the penis carcinoma 
proper we have, as mentioned, in the ma- 
jority of cases used primary radiation 
treatment. As will be seen in the following, 
amputation of the penis has often been 
necessary at some later time, because of 
persistence or recurrence of the tumor. In 
these cases, however, a less radical ampu- 
tation has been considered permissible. 
A limited electrocoagulation instead of am- 
putation has been considered sufficient in 
a few cases. 

We have wished to present our material 
on cancer of the penis, not because of any 
essential difference between our results re- 
garding lasting freedom from symptoms, 
and those of others, but because the mate- 
rial, on account of the treatment methods 
employed, may possibly contribute to the 
illumination of the problem of the radio- 
sensitivity of these tumors. 

In course of the years 1932-1942 inclu- 
sive, 72 histopathologically verified cases 
of carcinoma of the penis have been 
treated, while during the same period we 
have, in male patients, had 601 cutaneous 
carcinomas, 473 labial carcinomas and 16 
anal carcinomas, thus making a total of 
1,162 carcinomas of the skin and in the 
areas around the natural openings of the 
body. In the present material carcinoma 
of the penis is thus not a frequent form of 
tumor, constituting no more than 6.2 per 
cent of the total number of the above 
mentioned growths. During the same pe- 
riod we have had 144 cases of carcinoma of 
the vulva. 

Distribution as to age is seen in Table .. 


Taste [ 
Cases 

30-39 years 3 
40-49 years 13 
years 15 
60-69 years 22 
70-79 years II 
80-89 years 8 

72 


Manifestation of the condition before the 
age of forty is apparently rare, and the 
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largest number of cases in our material is 
found in the fifties and sixties. 

Phimosis, luetic infection and trauma 
have been mentioned as etiological factors. 
In fact, lues as well as a history of earlier 
trauma has been given by some of our 
patients, but the material allows no con- 
clusions to be drawn as to the importance 
of these conditions. The presence of phimo- 
sis is fairly frequent, being found in 50 of 
72 patients, that is in 69.4 per cent. 

The importance of phimosis as a predis- 
posing factor in the development of car 
cinoma of the penis is so well known that 
further discussion of the condition is un 
necessary here. Only the prophylactic im- 
portance of treating every case of phimosis 
will be emphasized. It is true that very few 
patients with phimosis do develop car- 
cinoma of the penis. But an early instituted 
treatment of the condition will, besides 
having a cancer prophylactic effect, also 
save the patient several, if less serious 
troubles, such as acute, recurrent and 
chronic balanitis, and the sometimes rather 
considerable pain on coitus. In my opinion 
an operation is important not only in the 
presence of complete phimosis, but also in 
incomplete cases, as also in the latter cases 
the condition may easily lead to deficient 
cleanliness. 

When cancer develops in a patient with 
phimosis, we make a point of starting the 
treatment with a phimosis operation, pref- 
erably extirpation of the prepuce. If this 
cannot be done, at least a slit is made. This 
practically always facilitates the accom- 
plishment of the radiation treatment, and 
also allows a more effective control of the 
condition during its further course. 

Thirty-four of our 50 patients with 
phimosis were operated upon for the con- 
dition. In the 16 remaining cases there were 
either various obstacles in the way of an 
operation (adhesion of prepuce and glans, 
extensive tumor infiltration of prepuce and 
glans), or the prepuce or the entire foremost 
part of penis had been destroyed, or ampu- 
tation of the penis had already been per- 
formed before admission. 
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For classification of our cases of cancer of 
the penis we have used Berven’s method, 
based on condition of the lymph node 
metastases, with the difference, however, 
that Stage 1 has been divided into two sub- 
groups. 

Stage 1: Without demonstrable metastases 
to the lymph nodes. 

(Stage 1a.: Maximal diameter of penis 
carcinoma S2 cm. 

Stage 1b.: Maximal diameter of penis car- 
cinoma=2 cm. 

Stage 11: Clinically demonstrable metasta- 
ses to the lymph nodes, confined to the 
lymph nodes proper. Operable. 

Stage 1: Metastases to the lymph nodes 
with signs of perforation of the capsule. 
Inoperable. 


The classification by stages thus is based 
on the clinical diagnosis of metastases to the 
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and consistency of the glands make the 
diagnosis of cancer fairly certain. Also the 
question of operability of the case may be 
dificult to decide. On a whole, however, a 
classification on these principles is feasible 
and fairly definite. 

The present material shows the following 
distribution to the various stages (Table 
II): 


TABLE II 
Stage I 36 (50%) 
Ia 1S 
tb 21 


Stage Il 
Stage Ill 


28 (38.9%) 
8 (11.1%) 


We shall at once proceed to study the 
total results, regardless of the treatment 
methods employed. Table m1 gives the 
patients who are alive and symptom free 


TaBLe III 
3 Years 5 Years 
Total Symptom free Total Symptom free 
Stage I 36 32 (88.9%) 27 24 ( 88.9%) 
Stage Ia 1S 14 (93.3%) 11 11 (100 %) 
Stage 1b 21 18 (85.7%) 16 13 ( 81.3%) 
Stage 11 28 19 (67.9%) 22 14 ( 63.6%) 
Stage III 8 C 8 re) 
72 51 (70.8%) 57 38 (66.7%) 
IV 
STAGE I 
Died from 
ae Symptom Died from 
Tota! Intercurrent 
Free Cancer 
Disease 
Radiation treatment 2 18 I I (3 yr.) 
Radiation treatment plus electrocoagulation 4 3 I 
Radiation plus surgical treatment I 10 
Surgical plus radiation treatment fe) I 
Surgical treatment I 
26 32 3 I 


lymph nodes and their operability, in both 
of which conditions an estimation may be 
dificult. The clinical determination of 
whether or not the enlargement of a gland 
is attributable to metastases may some- 
times be easy, at other times exceedingly 
difficult or impossible. In Stage 11 therefore 
have been included only cases in which size 


after three and five years respectively. The 
diagnosis has in all cases been histopatho- 
logically verified. 

I will not dwell at length on these results, 
which although apparently somewhat bet- 
ter than those usually seen, still are found 
roughly to be about the same. There is 
reason to point out the singularly favorable 
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prognosis for early cancers of the penis 
without metastases to the lymph nodes, the 
considerably poorer, if still relatively good 
prospects for Stage 11, and the bad prog- 
nosis where inoperable metastases are 
found. 

Considerably more interesting in this 
connection is trying to obtain some im- 
pression as to the effect of the radiation 
treatment. The results for Stage 1 (1a and 
1b collectively) have therefore been grouped 
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some interest. Table v1 gives the causes of 
death; that is, to the best of my judgment 
I have attempted a characterization of the 
development that appeared mainly re- 
sponsible for the fatal outcome. 

Of patients dead of Stage 1a only 1 
showed progression of the primary tumor. 
This patient had been operated on earlier, 
and arrived at this hospital with local re- 
currence without metastases to the glands. 
Here he received radiation treatment only. 


TABLE V 
STAGE II 
Died from 
Total Symptom Died from Intercurrent 
Free Cancer Dis 
isease 
Radiation treatment 7 2 1 (2 yr.) 
Radiation treatment plus electrocoagulation I 
Radiation plus surgical treatment 8 5 
Surgerical plus radiation treatment 3 
Surgical treatment i 
19 8 I 
VI 
Stage Ia Stage tb Stage I Stage 11 Stage 111 
Intercurrent disease I I I 
Progression of the primary tumor I I I I 
Progression of the glandular metastases I I 2 4 
Progression of the primary tumor and 
glandular metastases I I 3 3 
Distant metastases 2 
I 3 4 9 8 


according to the treatment methods em- 
ployed (Table tv). 

The corresponding results for Stage 1 
are found in Table v. 

The 8 patients belonging in Stage 111 
were all far advanced cases with regard to 
development of the primary tumor and 
metastases. Six of these received only radi- 
ation treatment, whereas 2 had been oper- 
ated on beforehand, and on admission had 
inoperable glandular recurrence, 1 also had 
recurrence of the primary tumor. One of 
these was treated with radiation, whereas 
the second one was considered intractable. 
All 8 patients died from cancer. 

To study the course of the development 
also in the patients who died may have 


For the rest the table shows progression 
of metastases to the glands, alone or as- 
sociated with progression of the primary 
tumor, to be the main cause of death in 
most cases. 

In the two tables presenting the results 
of the different treatment methods (Tables 
Iv and v), the treatment, as a whole, of the 
condition has been considered; that is, 
treatment of the primary tumor and of the 
metastases to the glands. The principles of 
our treatment of metastases to the glands 
have already been stated and will not be 
further discussed. It will merely be pointed 
out that the regional lymphatics are always 
irradiated, whether or not they are sus- 
pected, and also the importance stressed 
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of not delaying dissection of the groins, if 


found 
recurrent 


after preceding irradiation there are 
persistent, newly formed or 
metastases. 


Finally, an analysis will be attempted of 


the data in the material regarding effect 
of the radium treatment upon the primary 
tumor proper, in order to gain an impres- 
sion of the radiosensitivity of cancer of the 
penis. It is evident that interest in this 
connection is centered on the patients re- 
ceiving primary radiation treatment with 
or without subsequent surgical operation, 
to the exclusion of primary operated and 
later irradiated cases (Table viz). 
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the information that complete destruction 
of the primary tumor after irradiation has 
been obtained in 30 of 64 cases in all stages; 
that is, in nearly half the number of cases 
(46.9 per cent). Considering only Stages 1 
and 11—the really tractable ones—it is seen 
that of 64 patients 58 received primary ir- 
radiation, which in 31 was the only treat- 
ment. In the latter satisfactory 
local effect has been obtained in 29: that is, 
in exactly half the number of all primary 
irradiated cases. 

Also in most of the patients in whom 
operation has later become necessary, there 
has been a marked radiation effect, in some 


cases a 


Tas_e VII 
| ° } 
| Primary Radiation Treatment Dead 
Radiaticn Later electro- sater oca 
treatment only| coagulation | operation symptom free recurrence 
Stage ra | 13 6 2 5 & fe) 
| 
Stage ib | 21 1S 2 4 20* I 
Stage | 34 21 4 9 33° I 
Stage II | 24 10 I 13 20* 4 
Stage II 6 6 1+ 5 
64 37 5 22 54 10 
* Of whom 1 dead from intercurrent disease. 


tT Dead, progressive glandular metastases. 

Of the total material of 72 patients, no 
less than 64 have received primary 
tion treatment, 
the 37 
free. 


radia- 
cases, 28 are alive and symptom 
Two have died free of symptoms and 
from intercurrent disease three and two 
years respectively after the treatment, 
whereas 7 have died from or with local re- 
currence. 

In 27 of the 64 primary irradiated cases 
has remaining tumor or recurrence later 
made surgical intervention necessary (elec- 
trocoagulation in 5 and amputation of the 
penis in 22 cases). Of these, 24 are locally 
symptom free, 3 have died with local re- 
currence. 

For illustration of 
cancer of the penis the material supplies 


37 this treatment only. Of 


radiosensitivity of 


primary clinical freedom from symptoms. 
Further, we have the definite impression 
that irradiation has offered the advantage 
of permitting a more conservative surgical 
intervention, where this has later had to be 
done. We also feel justified in concluding 
from the material that in cases where oper- 
ation has become necessary in spite of pre- 
ceding radiation treatment the postpone- 
ment of the operation, conditioned by the 
primary irradiation, has by no means re- 
duced the patients’ chances for recovery. 
On the contrary, it seems to have had cer- 
tain unquestionable advantages. 

The radiation treatment has nearly al- 
ways been carried out according to plan. 
Never has an already present infection 
meant an essential obstacle. In exceptional 
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cases only has this caused an interruption 
of the treatment, but never for long. No 
serious, prolonged radionecrosis has oc- 
curred in these cases, except in 2 cases with 
practically complete destruction of the 
penis, where some necrosis developed in an 
ulcerated tumor over the os pubis, around 
the root of the penis. However, the extent 
to which this necrosis was attributable to 
the irradiation is difficult to decide. In some 
other cases the healing process may have 
been somewhat slow, however without caus- 
ing much inconvenience. In the majority 
of cases the course of the irradiation reac- 
tion has been practically the same as that 
usually seen in other regions. 

We have asked ourselves the reason why 
our experiences with primary radiation 
treatment of cancer of the penis apparently 
are considerably better than those from 
many other tumor clinics, with regard to 
the radiosensitivity as well as to practic- 
ability of the treatment. I believe that 
probably the following conditions have 
played an essential part in this connection: 

The radiation is always given using a 
greatly protracted or protracted-fraction- 
ated technique, either with radium on a 
mold or by means of teleradium. Direct 
contact or interstitial application (needles) 
is not used. In the presence of phimosis the 
prepuce, if at all possible, is always extir- 
pated before irradiation, or where adhesions 
or tumor infiltration prevents this, partial 
removal is done or a slit is made, so that 
good drainage is provided for, and condi- 
tions obtained for the most effective con- 
trol during the further course. 


SUMMARY 


A material consisting of 72 cases of can- 
cer of the penis treated at the Norwegian 
Radium Hospital is here reported. Sixty- 
four of these cases have had primary radia- 
tion treatment, in 37 of which it was the 
only treatment (apart from phimosis oper- 
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ation). Of the latter 28 are locally symptom 
free, 2 have died symptom free from inter- 
current disease, and 7 have died with local 
recurrence. Because of remaining tumor or 
recurrence surgical intervention (electro- 
coagulation in 5 and amputation of the 
penis in 22 cases) has later become neces- 
sary in 27 cases. Of these 24 are locally 
symptom free, while 3 have died with local 
recurrence. In the total material freedom 
from symptoms after three and five years 
respectively has been found in: 93.3 per 
cent of 15 and in I00 per cent of II cases 
respectively in Stage 1a, in 85.7 per cent of 
21 and in 81.3 per cent of 16 respectively in 
Stage 1b. Stage 1 in all: 88.9 per cent of 36 
and 88.9 per cent of 27 respectively. Stage 
11: 67.9 per cent of 28 and 63.6 per cent of 
22 cases respectively. Stage m1: o. Total 
material: 70.8 per cent of 72 and 66.7 per 
cent of 57 patients respectively. 

The following method of treatment has 
been used: phimosis operation followed by 
radium treatment (on a mold or with 
teleradium) that is given greatly pro- 
tracted or protracted-fractionated. For per- 
sistent or recurrent tumor a comparatively 
conservative amputation of the penis is 
done or, in a few cases, electrocoagulation 
is used. The lymphatic regions are always 
irradiated (as a rule with teleradium) 
whether or not metastases are clinically 
demonstrated. For persistent, newly formed 
or recurrent glandular metastases dissec- 
tion of the groins is done. 

This method allows the treatment to be 
carried out without complications, and the 
radiosensitivity is rather good. The per- 
centage of cases in which freedom from 
symptoms has been obtained compares 
with or surpasses the results observed after 
more radical treatment methods. Also the 
functional results are better. 


Norwegian Radium Hospital 
Oslo, Norway 
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INTRODUCTION 


N READING the literature concern- 

ing carcinoma of the anal canal, one is 
struck by the fact that, as a rule, no clear 
distinction is made between this and car- 
cinoma of the rectum. The two are usually 
classified together as one lesion in most of 
the published works. It is difficult to 
justify this association, but it may partly be 
explained by the fact that the lower end of 
the rectum is almost constantly invaded by 
carcinoma arising in the anal canal, if it is 
at all extensive. 

Without going into the exact anatomical 
details, which we consider unnecessary 
here, we wish to state at the very beginning 
that the anal canal proper is limited to a 
very small portion of the digestive tract, 
averaging about 2 centimeters in length. 
Carcinoma arising in its wall can therefore 
remain localized to it only for a very short 
time. Judging from the extent of most of 
the tumors in this site which we have 
treated, it appears certain that the lowest 
portion of the rectum must have been 
involved in almost every case. 

Despite this, it is important to distin- 
guish between those cases of carcinoma 
arising primarily in the anal canal and these 
arising in the rectum, because of the follow- 
ing important properties of anal lesions: 

(1) Greater accessibility of the tumor for 
irradiation. 

(2) Its proximity to the anal sphincter 
which cannot be preserved by surgical 
treatment of the lesion. 

(3) Its histopathological structure. All 
the lesions of our series were of epithelial 
origin and therefore considerably more 
radiosensitive than adenocarcinoma of the 
rectum. 


(4) Rarity with which it results in 
intrapelvic lymph node metastases which 
are common in carcinoma of the rectum. 
These lesions tend more to involve the 
inguinal lymph nodes. 

The study of anal carcinoma as a sepa- 
rate entity is made more difficult still by the 
rarity of its occurrence. For instance, at the 
Anti-Cancer Centre of Liége (Belgium) for 
4,000 patients its percentage incidence was 
only 0.45 per cent. Here at the Fondation 
Curie out of 10,000 patients, only 0.58 per 
cent had true anal lesions. Furthermore the 
few statistical analyses which have been 
published concerning this lesion suffer from 
the disadvantage that they concern only a 
small number of cases and even these are 
not followed up for a sufficiently long period 
of time (generally one to three years). As 
far as we could determine, no important 
five year results have been published. This 
makes comparison of the various methods 
of treatment, either radiotherapeutic or 
surgical, difficult. 

This may explain the evident divergence 
of opinion which exists. For instance 
Bensaude states, “‘Radium can cure anal 
carcinoma in the great majority of cases,” 
whereas Duckerts considers that carcinoma 
arising in this site carries a much graver 
prognosis. “In our series”’ he says, “‘only 1 
case in 26, 1.e. 3.8 per cent has responded 
favorably to treatment”’ (a five year cure). 

We intend to deal with the subject under 
three principal headings: 

I. Results of treatment of carcinoma of 
the anal canal, 1921-1940. 

II. Results of treatment of carcinoma of 
the anal margin, 1921-1940. 

III. Account of some modifications in 
treatment methods introduced since 1940, 
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but which have not been sufficiently long 
in use to yield proper statistical results. 


I. RESULTS OF TREATMENT OF 
CARCINOMA OF THE ANAL 
CANAL, Ig2I—Ig940 


This first part concerns 51 cases of 
carcinoma of the anal canal treated between 
1921 to 1940. Throughout the paper the 
word cure denotes a patient alive and well 
tive years or more after the treatment. 

Among these 51 cases we have obtained 
18 cures; 13 of these exceeded the five 
year limit; varying from a period just over 
five years to sixteen years and averaging 
nine years. 

The functional results in the 
year cures were as follows: 


18 five 


3 cases of complete anal stenosis with 3 


colostomies. 

3 cases of partial anal stenosis with 3 
colostomies. 

1 case of slight anal stenosis with 1 colos- 
tomy. 


11 cases of normal ani all without colostomy. 


Analysis of the 33 failures is as follows: 


21 cases of failure to sterilize the tumor. 

2 cases of recurrence in the lymph node 
areas; one of these in the pelvic nodes and 
the other in the inguinal nodes. 

3 cases of recurrence of both primary and 
lymph areas. 

I case of’ metastasis in the lumbar verte- 
brae. 

4 deaths due to intercurrent disease. 

2 patients untraced. 


Analysis of these results according to the 


extent of the lesion: In dealing with this: 


aspect we must take into account both the 
extent of the primary tumors and that of 
any lymph node metastasis present. 

It is not difficult to determine the cir- 
cular extent of the primary lesion around 
the anal canal, but it is more difficult to be 
precise about its extent upwards into the 
rectum. But as we have stated before, this 
involvement of the rectum must occur in 
most cases, owing to the shortness of the 
anal canal. For purposes of precise analysis, 
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we have divided tumors invading the rec- 
tum into two classes. 

(a) Tumors invading the rectum slightly 
(i.e. less than 5 cm. in length). 

(b) Tumors invading the rectum exten- 
sively (i.e. more than 5 cm. in length). 

The existence of lymph node metastasis 
can only be determined with certainty by 
the histopathological examination of speci- 
mens removed from patients who have 
undergone block dissection of the groins, or 
in those cases in which prolonged and care- 
ful clinical observation leaves no doubt as 
to their presence or absence. However, not 
many of our patients have had inguinal 
block dissection performed. In other cases, 
rapid advance of the primary lesion has 
caused the death of the patient before a 
sufficient length of time had elapsed for 
proper observation of the lymph node 
areas. These facts have made accurate 
statistics impossible to obtain. A similar 
difficulty has arisen in all sites where a 
routine block dissection has 
performed. 


not been 


Analysis of results according to extent of 
primary lesion: 


(1) Small lesions of the anal canal which 
do not completely surround it, but extend 
more or less widely byond the anal margin 
on to the perianal skin. 

3 cases—2 cures and 1 failure. 

The lesion cured in both the cases was 
a small one. 

In the third case the lesion extended far 
beyond the anal margin onto the perianal 
skin. The patient died of perianal gangrene, 
immediately following radium implanta- 
tion. 

(2) Lesions completely limited to the 
anal canal (i.e., less than 2 cm. in length). 
In our series none of these cases had lesions 
completely surrounding the canal; one wall 
was always found uninvaded at rectal 
examination. 

(3) Lesions involving the rectum slightly 
(less than § cm. in length). 

16 cases—6 cures—1o failures. 
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(4) Lesions invading the rectum exten- 
sively (more than 5 cm. in length). 
18 cases—4 cures—14 failures. 
(5) Lesions with lateral extension into 
the ischiorectal fossa: 
4 cases 


no cures—4 failures. 


Analysis of lymph node metastasis: 


1. Cures with enlarged inguinal nodes. 

Twenty-eight of our 51 cases had clinical- 
ly enlarged inguinal lymph nodes. Treat- 
ment was as follows: 

(a) Surgical treatment:8 cases 

Histopathological examination of the 
removed specimens revealed: 

6 cases with proved metastases (nodes 
markedly enlarged). 

2 cases without metastases (enlargement 
of the nodes here not marked). 

Of the 6 cases with proved metastases: 

Two subsequently developed recurrences; 
1 of these after five years (primary lesion 
not sterilized) and the other after two years 
(primary lesion healed). One died two years 
afterwards exact cause unknown. One died 
one year afterwards of jaundice; no evi- 
dence of recurrence present. 

One patient alive six years later; no 
information as to local condition. 

One of the 2 cases in which the histo- 
pathological examination was negative was 
alive seven years later. 

One was alive and well four years later 
and the other untreated after fifteen 
months 

(b) Treatment by radiotherapy: 

7 cases treated; no subsequent evidence 
of recurrence. 

(c) Cases with enlarged lymph nodes 
observed but not treated. 

13 Cases, I recurrence in the tenth year 
(primary lesion healed). The others showed 
no evidence of recurrence. 

2. Cases with enlarged pelvic lymph 
nodes (revealed by rectal examination). 

Invasion of the pelvic lymph nodes was 
found in 5 cases out of 51. In all of these 
cases the rectum had been invaded by 
carcinoma. Only 1 of these showed sub- 
sequent evidence of carcinoma. 
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The conclusions we draw from this 
analysis of the extent of the lesions are as 
follows. 


(1) Concerning the primary lesions: Size 
is of great prognostic importance. Although 
the small number of cases in our series does 
not give us the right to establish percent- 
ages, it is sufficiently clear from what is 
written regarding the extent of the primary 
lesions that the curability of the tumor 
depends largely on its extent and therefore 
on early treatment. 

This early treatment has been achieved 
by certain American authors who practice 
routine microscopic examination of all anal 
lesions. Thus Buie has discovered 18 cases 
of carcinoma not clinically recognized as 
such (in 951 histopathological examina- 
tions). 

(2) Concerning the lymph nodes: Con- 
clusions are not so easily drawn. It is obvi- 
vious that our estimation of the indications 
of surgery is satisfactory since out of 8 
cases operated upon, 6 had microscopically 
proved metastasis. But it is not possible to 
draw any conclusion concerning the cases 
which have undergone radiotherapy. These 
cases have shown no sign of subsequent re- 
currence, it is true, but among these cases 
with clinically enlarged lymph nodes with 
no active treatment, only 1 developed sub- 
sequent lymph node metastasis after ten 
years. 

On the strength of these figures, it seems 
probable that no treatment of the lymph 
node areas is required, when the clinical 
examination does not reveal enlarged nodes 
or even in the cases where the enlargement 
is not marked and does not present definite 
signs of malignancy. 

There is another fact which supports 
this conclusion, namely, that these cases 
have been followed for long periods of time. 
For the 36 cases where lymph nodes areas 
received no treatment, the period of obser- 
vation ranges from six months to sixteen 
years and in 10 of these was of more than 
five years. In all these, only 2 subsequently 
showed evidence of metastasis. 
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Taking into account this rarity of lym- 
phatic recurrence, we are then forced to 
conclude that block dissection of lymph 
drainage areas is not so imperative as in 
carcinoma arising in other sites provided 
the patients are kept under careful observa- 
tion. 

More decisive conclusions than this will 
be determined only by statistics of a larger 
number of cases, followed for a longer 
period of time, e.g. for ten years. 


Histopathology and Radiosensitivity. 


The results of histopathological examina- 
tion of the biopsies are as follows: 


Differentiated squamous carcinoma—38 cases 
Anaplastic carcinoma—I3 cases 


Two of the anaplastic carcinomas showed 
areas of cylindromatous development. 

The distinction between squamous carci- 
noma and anaplastic carcinoma is not al- 
ways definite. The site and the extent of 
the biopsy taken may affect the pathologi- 
cal report as characteristics of the lesion 
may change from area to area throughout 
its extent. Moreover, in one case in which 
the primary tumor had been classed as 
anaplastic, the lymph node metastases 
were found to be squamous in type. We 
wish to stress the point made by Dr. 
Gricouroff, who has performed all the his- 
topathological examinations, that the un- 
differentiated tumors of the anal canal have 
no connection with basal cell carcinoma of 
the skin which never give rise to metastatic 
deposits. 

The following figures show the propor- 
tion of cases in which complete initial re- 
gression was obtained with radiotherapy: 


Differentiated squamous carcinoma—1!8 cases 
out of 38 
Anaplastic carcinoma—Io cases out of I1 
(Two untraced cases are excluded) 


But when we consider the five year re- 
sults of treatment according to the extent 
of the lesions, the proportion of cures in 
both is almost the same. 

So far as we have determined, the per- 
centage of lymph node metastasis in both 
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types is similar. But it must be recalled 
that our knowledge of the involvement of 
lymph nodes is very imprecise. 


Surgical Treatment. 


This question must be considered from 
several points of view: (1) Comparison of 
long term surgical and radiotherapeutic 
results: If anyone could bring forward con- 
clusive statistics in favor of either surgery 
or radiotherapy, the question of the best 


TABLE | 


SURGICAL CURES OF AT LEAST 
FIVE YEARS’ DURATION 


Raiford (1933 I case 
Pemberton and Dixon 
(Mayo Clinic) (1934) 3 cases 
Keyes (1937) 4 cases 
Cattell (1943) 2 cases 
1O Cases 
Taste II 


CURES BY RADIOTHERAPY OF AT LEAST 
FIVE YEARS’ DURATION 


Gordon-Watson (1932) I case 
Binkley (1938) I case 
Tucker and Hellwig (1938) I case 
Berven (1939) 4 cases 
Kaplan and Rubenfeld (1940) I case 
Meland (1940) 3 cases 

II cases 


treatment would no longer be open to 
dispute. But such a comparison at present 
is impossible, as there are no statistics 
of importance concerning five year re- 
sults in either field. In all the litera- 
ture which we have had access to, we 
have found reports of only Io five year 
cures by surgery and Io by radiotherapy. 
Even these cannot be translated into per- 
centage figures because nearly all these 
reports include cases which have not been 
followed up for five years (see Tables 1 and 
II). 

(2) Comparison of postoperative and 
postirradiation complications: Following 
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perineal amputation of the anal canal rapid 
healing occurs in most cases and after the 
first few days the patient has little or no 
pain. Following radiotherapy the radiation 
reaction is more unpleasant than this and 
varies greatly with the dose administered 
and the sensitivity of the patient to radi- 
ation. 

(3) The question of colostomy: In choos- 
ing between various methods of treatment, 
is is important to take into consideration 
how much it means to the patient if a per- 
manent colostomy can be avoided. 

Perineal amputation of the anal canal 
systematically removes the sphincter and 
leaves the patient either with anal inconti- 
nence, or with a colostomy. It is unneces- 


sary to enlarge on the distressing nature of 


this disability, even when the best care can 
be obtained for it. Even if the long term 
results were found to be exactly the same 
with each method, radiotherapy would 
have the great advantage that it gives a 
a chance of cure without a permanent 
colostomy. Among our 18 five year cures, 
11 did not require this operation, and were 
able to defecate normally afterwards. Ac- 
cording to these results given a lesion which 
is not very advanced, one may hope to pre- 
serve normal anal function for the patient 
by means of radiotherapy. 

(4) Enlarged lymph nodes: We have 
already discussed lymphatic metastasis at 
this site. It seems that routine treatment 
of the lymph drainage areas is not as im- 
portant as in certain cancers at other sites, 
e.g., the tongue. But we do think, how- 
ever, that it is necessary to treat the groins 
whenever the clinical examination reveals 
enlarged nodes of apparent significance 
and that complete block dissection is the 
most effective method of doing this. 

(5) Perineal amputation after the fail- 
ure of radiotherapy: We have employed 
this procedure in 5 cases at periods varying 
from one to eleven months following radia- 
tion treatment. Aperineal amputation of the 
rectum was performed followed by bilateral 
block dissection of the inguinal nodes. In 
one case the posterior vaginal wall was also 
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removed, and in another the uterus and 

vagina. 

Among these § patients: 

One died of obstructive jaundice one year after 
operation. 

A second died of local recurrence two years 
after operation. 

A third died of lymph node metastasis five years 
after operation. 

A fourth was alive and well five years after 
operation. 

A fifth was alive five years after operation, but 
the condition of the treated areas was not 
ascertained. 

We have not been able to operate on all 
the cases in which radiotherapy had ap- 
parently failed to effect a cure. Sometimes 
the extent of the lesions has been too great 
and we were deterred by the danger of 
postoperative necrosis. 

Lately we have operated on such cases 
without complications other than delayed 
healing of the wound. We are proposing, in 
the future, to give our indications for sur- 
gery a wider scope and to operate on all 
possible cases as soon as it becomes appar- 
ent that the lesion has not responded to 
radiotherapy. Unfortunately, it is difficult 
to determine exactly when hope of success 
by radiotherapy must be given up. Several 
factors must be considered before deciding 
on operation: histopathologic structure, 
size of the tumor, and the radiotherapeutic 
method. Tentatively we have decided that 
it is advisable to wait at least two months 
after radiotherapy in any case and then 
only to decide on surgical intervention if a 
positive biopsy report is obtained. 

Radiotherapeutic Methods. The radio- 
therapy of these tumors is the least definite 
of all our treatments. Indeed, it would ap- 
pear that we are undecided as to the best 
method to adopt, considering that for our 
51 patients treated, 17 different methods of 
treatment have been tried using one or 
more of the following radiation devices: 
radium implantation, surface radium ap- 
plicator, intracavitary radium teleradium 
therapy and roentgen therapy. Here is an 
analysis of the methods used which have 
yielded five year cures: 
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Radium implantation alone—2 cases treated, 2 
cures. 

Radium implantation and surface radium ap- 
plicator—§ cases treated, 3 cures. 

Radium implantation and intracavitary radium 
—I case treated, I cure. 

Radium implantation and teleradium treat- 
ment—II cases treated, 7 cures. 


It is not, however, possible to judge the 
value of the various methods from the 
above, as the tumors treated were not com- 
parable. For instance, even though radium 
implantation has been used alone, and with 
success, in 2 cases, one must attribute this 
largely to the fact that those 2 patients had 
small lesions, and it is therefore not reason- 
able to conclude that radium implantation 
is the best method. 

We have altered our methods between 
1922 and 1940. Teleradium therapy has 
gradually supplanted local radium. Ra- 
dium implantation has not been recently 
employed to give such large doses as in its 
early days. These changes were determined 
by the necessity to avoid delivering a dose 
of radiation to the anal sphincter which 
would cause sclerosis of the musculature 
and also to increase the dose in the deeper 
tissues without overdosing the superficial 
structures. Overdosage of the superficial 
tissues seems to have been one of the prin- 
cipal factors in producing the necroses 
which have occurred in our series. 


Complications following radiotherapy. 


(a) Radionecrosis: Among the 51 pa- 
tients treated, 8 subsequently suffered from 
radionecrosis as follows: 

One patient suffered a severe necrosis 
which persisted for thirteen years. This pa- 
tient who was treated in 1922 received an 
excessive dose of radiation. 

Three patients suffered slight necrosis 
which eventually healed and remained 
cured at the end of five years. 

Four patients suffered radionecrosis plus 
recurrence. 

Radionecrosis was much more. common 
at the beginning of our series, but has be- 
come gradually rare. Six of the necroses 
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occurred among the patients treated 
192I—1931, whereas only 2 cases occurred 
among the patients treated 1932-1940. 
Evidence that the cause of necrosis in these 
cases was overdosage is furnished by the 
fact that no necrosis has been observed 
when the radium dose delivered was under 
18 millicuries-destroyed. Stricture was a 
common sequel to necrosis. In one case 
only necrosis was not followed by stricture; 
but in that case, the necrosis was a small 
one. 

(b) Strictures: Among the 18 five year 
cures, stenosis or stricture occurred in 7 
cases. Four of these were of gradual onset 
due to progressive fibrosis of the perianal 
tissues and 3 followed necrosis. 

(c) Complications of infection: We have 
had one very severe case of infection in a 
patient, aged seventy-one, suffering from 
an advanced carcinoma widely involving 
the perianal skin. Teleradium treatment 
had been carried out without incident, but 
during radium implantation the patient 
developed an infectious gangrene of the 
perianal tissues, which proved fatal in a 
few days. 

Prognosis and analysis of cause of fail- 
ure. Thirty-five per cent of all our cases 
treated have resulted in five year cures. The 
extent of the primary tumor has greatly 
influenced the prognosis in these cases. 

The proportion of cures was three times 
as great in those cases where the primary 
tumor did not completely surround the 
anal canal, and was limited to its walls as 
in those where the rectum was perceptibly 
involved. 

No success was obtained when the pri- 
mary tumor completely encircled the anal 
canal, nor in those lesions which involved 
the ischiorectal fossa. 

Extension to the inguinal glands does not 
seem to be of primary importance in prog- 
nosis. Among all the cases, whether treated 
or not, we have noted only 3 cases where 
death was caused by the lymph node me- 
tastasis alone. 

It does not seem either, that the histo- 
pathological picture gives any indication 
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of the remote prognosis. At first sight there 
have been three times as many cures among 
the anaplastic carcinomas as among the dif- 
ferentiated types, but when the size of the 
primary lesion is taken into account, there 
does not seem to be much difference be- 
tween the two types. 

In certain of the cases where the treat- 
ment failed to cure the patient, the causes 
of failure were clear: 

In 6 cases treatment was not completed owing 
to complications, e.g., gangrene, embolus, etc. 

In 3 cases the patient died of lymph node 
metastasis. 

In 1 case failure was due to a metastasis in the 
lumbar vertebrae. 

In 1 case failure was due to intercurrent disease. 

Krom this it would appear that there 
were fewer /oca/ failures of cure than the 
five year figures show. 

Several failures followed underdosage or 
badly arranged dosage distribution within 
the tumor. For instance, one lesion 4 cm. in 
height was treated by radium implantation 
followed by a surface radium applicator of 
R. S. D., 1 cm., i.e. the type usually used 
for superficial cutaneous lesions. 


II. CARCINOMA OF THE ANAL MARGIN, 

In our series, there have only been 6 
cases of carcinoma strictly limited to the 
anal margin, between 1921-1940. 

ive were cases of squamous carcinoma, 
and one a basal cell carcinoma. 

We have treated these patients as follows: 
2 cases by radium implantation. 


case by radium implantation, and a radium 
surface applicator. 


case by radium implantation, radium surface 
applicator followed by excision. 


I case by interstitial radium and intracavitary 
radium. 
I case by interstitial radium and teleradium. 


Of these cases 3 had inguinal block dis- 
section performed and in every case the 
lymph nodes were found to be invaded by 
the carcinoma. 

The results in these 6 cases were as fol- 
lows: 
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3 patients alive and well at the end of five years. 
1 death from intercurrent disease after one year. 
1 death due to local and lymph node recurrence. 
I patient alive thirteen years after treatment 
without evidence of recurrence, but suffer- 
ing from painful unhealed perineal necrosis. 


Like Cattell, we think the only point 
worth noting about carcinoma at this site 
is the frequency with which the lymph 
nodes are invaded. But the small number of 
cases in the series prevents definite conclu- 
sions being drawn. 


III. CHANGES IN TREATMENT 
METHODS SINCE 1940 


Since 1940, we have been able to apply 
new principles to the treatment of carci- 
noma of the anal canal, owing to the possi- 
bility of employing supervoltage therapy 
and low voltage therapy. 

(a) Supervoltage Therapy. Since 1940 in 
the treatment of this disease, surface ra- 
dium applicator and radium implantation 
have been replaced by deep roentgen ther- 
apy on our new 500 kv. apparatus which 
was installed about this time. 

We were influenced in this by the follow- 
ing considerations: 

(1) The use of roentgen rays, generated 
at a higher tension than before, enabled us 
to deliver to the deeper parts of the tumor 
a better depth dose. Using an anterior field 
and a posterior sacrococcygeal field, the 
dose at a point 5 cm. from the anal orifice, 
within the rectum, was found to be increased 
from 33 per cent at 200 kv. to 48 per cent 
at 500 kv. 

(2) The dose distribution within the 
tumor was found to be more homogeneous 
than that obtained by radium implantation 
or surface applicator. We hope that this 
will give us a higher cure rate and avoid 
necrosis of the superficial tissues due to 
overdosage. 

(3) The possibility of reducing the oc- 
currence of stricture by abandoning inter- 
stitial radium, which when implanted in 
the sphincter or its neighborhood, caused 
what we might call “‘sleeves of fibrosis” 
around the site of each container. 
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We cannot, at present, give any details 
of the results obtained by this method, be- 
cause the follow up time for these cases is 
under five years. Eleven patients have been 
treated in this manner by Dr. Courtial. 

(b) Short Distance Low Voltage Therapy, 
i.e. ““Contact Roentgen Therapy.” This type 
of treatment has been used by Chaoul for 
over ten years. His success with this method 
in carcinoma of the rectum is well known. 
But Chaoul does not refer either in his ar- 
ticles or in his recent book, ‘‘Nahbestrah- 
lung,” to the use of this method for carci- 
noma of the anal canal. 

With the Philips apparatus of this type 
which we have in use at present, the only 
lesions which appear to be amenable to 
this technique are those of small size con- 
fined to the anal canal. Infiltrating or ex- 
tensive lesions require multiple fields, and 
this technique carries the risk of overdosage 
due to intersection of fields, followed by 
necrosis or of underdosage resulting in fail- 
ure to sterilize the tumor. 

The technique for irradiation of the anal 
canal appears to be more complex than that 
for the rectum. It is easy to introduce the 
Philips tube into the ampulla of the rec- 
tum, following caudal anesthesia, or even 
without any preparation. But to irradiate 
the mucous membrane of the anal canal 
properly, it is preferable to dilate the canal 
under intravenous anesthesia, and to intro- 
duce the tube while the anus is dilated. 
The use of a tube in which the rays are 
emitted through a lateral window, or of a 
tube with a conical anode emitting roent- 
gen rays over all its surface, would simplify 
the technique greatly, and avoid the anes- 
thesia and dilatation. 


CONCLUSIONS 


(1) Carcinoma of anal canal is a radio- 
sensitive tumor. This is shown by the eight- 
een five year cures in our series of fifty-one 
cases (35 per cent). 

(2) Radiation is the only treatment 
which gives a chance of avoiding permanent 
colostomy. 

(3) Comparison of radiotherapeutic and 
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surgical results is impossible for want of 
extensive five year statistics. 

(4) The number of failures following 
radiotherapy is still large. But if the treat- 
ment were carried out earlier when the 
lesions were still small, the number of 
cures would greatly be increased. For the 
eleven cases where the primary lesion did 
not extend beyond the limits of the anal canal 
at treatment seven were cured. It is curious 
that such painful lesions causing functional 
disorders at an early stage should not come 
to treatment until they are advanced. This 
is not always the fault of the patient. Rou- 
tine microscopic examination seems to be of 
importance in an early diagnosis, since it 
has enabled Buie, for instance, to detect 
several cases of early carcinoma which 
had not been clinically diagnosed. It is also 
reasonable to suppose that the recent im- 
provements in technique ought to give rise 
to better results. 

The future will show whether we have 
been correct in abandoning radium im- 
plantation in favor of contact roentgen 
therapy for small lesions and supervoltage 
roentgen therapy for larger lesions extend- 
ing outside the anal canal. 

In case of failure following radiotherapy, 
perineal amputation of the rectum must 
take a greater part than hitherto. We must 
take into account when planning our treat- 
ment, without sacrificing any of its effi- 
cacy, that contact roentgen therapy does 
not affect the subsequent surgical opera- 
tion, whereas operation following deep 
roentgen therapy carries a greater risk of 
necrosis on this account. 

Finally, we feel that the hope of preserv- 
ing a normal anus, the results that we have 
obtained in the past, and the technical im- 
provements, which are at present in opera- 
tion, justify the use of irradiation as the 
primary treatment. Subsequently, if this 
fails, surgical removal can-be carried out, 
provided the previous radiotherapy has not 
made operation impossible. 


Fondation Curie 
26, Rue d’Ulm 
Paris 5°, France 
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APPLICATIONS OF ARTIFICIALLY RADIO- 
ACTIVE ISOTOPES IN THERAPY* 


I. COBALT® 


By WILLIAM G. MYERS, Px.D., M.D. 
Julius F. Stone Fellow in Medical (Bio-Physical) Research, College of Medicine, 
The Ohio State University 


COLUMBUS, OHIO 


HE announcement! of the availability 

in large quantities of artificially radio- 
active isotopes of many of the elements, 
either generated by exposure to the high 
neutron fluxes in a nuclear reactor (pile) 
or resulting as by-products of controlled 
nuclear fission in the production of pluto- 
nium, ushered in a new era in medical 
cience. New tools have been provided in 
abundance to challenge the ingenuity of the 
investigator in the application of them both 
in research and in therapy. A perusal of the 
lists in the publication revealed that several 
of the radioisotopes have properties which 
invite investigation of them as sources of 
ionizing radiation that, for one reason or 
another, might be used advantageously in 
therapy to supplement or to supplant 
radium and radon. 

In order to augment the broad program 
in progress at the Ohio State University 
College of Medicine during the past eight 
years in which artificial radioisotopes have 
played an increasingly important role both 
in therapy and in fundamental research, it 
was decided to survey systematically sev- 
eral of the radioactive isotopes now at hand 
in adequate amounts and activities for the 
first time, to discover those which will 
prove to be the most useful directly in 
therapy. Cobalt® was chosen for the initial 
investigation principally because its rela- 
tively long half-life of more than five years 
would facilitate the accumulation of ex- 
perience with the new sources of ionizing 
radiation. It was originally planned to re- 
view the pertinent physical properties of 
the radioisotope and to present the ad- 
vantages of the form in which we had 
found it to be suitable after a time when we 


had had the opportunity to gain at least 
preliminary clinical experience with it to 
report simultaneously.+ But the wide in- 
terest created recently by the disclosure 
to the Press by the Chairman of the United 
States Atomic Energy Commission that 
research was in progress at several univer- 
sities, including ‘I he Ohio State University, 
on possible therapeutic applications of 
radiocobalt, makes it appear desirable at 
this time to summarize the physical proper- 
ties together with our experience with the 
isotope thus far. 


PHYSICAL PROPERTIES OF COBALT’” 


Cobalt®® can be generated conveniently 
by the reactions: 


ny, Y 
(1) 27Co°?- —97C 
(Nuclear Reactor) 
(2) 27Co°?- —97C 


(Cyclotron ¥ 


In the first reaction, a neutron is captured 
by the nucleus of the stable isotope of co- 
balt of mass $9,”*:4>7:9 which comprises all 
of the natural element® to convert it to 
Co® with the simultaneous emission of a 
gamma photon in the process.? Since a 
nuclear reactor is an excellent source of 
controlled high neutron fluxes, this nuclear 
reaction goes very efficiently when cobalt 
is placed within it. In the second reaction, 
the neutron from a deuteron bombarding 


¢ Professor Joseph L. Morton, who has recently resumed his 
duties in the Radiology Department of The Ohio State Univer 
sity after a leave of absence, will direct the studies at this institu 
tion leading to the clinical evaluation of the usefulness of Co® in 
therapy. His encouragement largely led to the initiation of these 
early studies, 


* Presented at the Thirtieth Annual Meeting, American Radium Society, Chicago, Ill., June 20-22, 1948. 
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Fic. 1. Decay curve for a radioisotope with half-life of 5.3 years. 


Co® in a cyclotron is captured by the 
nucleus and the proton is rejected.7"*:* In 
both instances isomeric radioactive nuclei 
with half-lives of 10.7 minutes and 5.3 years 
may be Obviously the short- 
lived isomer is of no importance in therapy. 
Only a small part of Co® generated in a 
nuclear reactor is the 10.7 minute isomer 
and probably most of that which does form 
disintegrates by isomeric transition to the 
long-lived isotope.’:** In Figure 1 there 
appears the radioactive decay curve for an 
isotope with a half-life of 5.3 years* and in 
Table 1 are listed the calculated percentages 
of the initial activities remaining at 
monthly intervals together with the re- 
ciprocals. Figure 2 depicts the disintegra- 
tion scheme of the long-lived Co isotope 
according to Professor Robley D. Evans." 
It is seen from this that the emission of an 


* Dr. L. F. Curtiss recently stated at a meeting of the Biology 
Division of Argonne National Laboratory that the 5.3 year half 
life value for the long period Co® isotope is proving to be accurate 
to within 1-2 per cent on the basis of early reports from two dif 
ferent laboratories where it is being checked. 


C 60 disintegration Scheme 
27/0 Cobalt 60 


80.31 


¥}110 


1.30 
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~60 
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Fic. 2. Disintegration scheme of long-lived 
cobalt® (after R. D. Evans). 
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TABLE | 


PERCENTAGES AND RECIPROCALS OF THE INITIAL ACTIVITY REMAINING AT MONTHLY INTERVALS 
CALCULATED FOR A RADIOISOTOPE WITH HALF-LIFE =§.3 YEARS 


Time Per Cent Recip- Time wer Cent Recip- Time Per Cent Recip- 
Yr. M Re- rocals Yr. Mo. Re- rocals Yr. Mo. Re. rocals 
maining maining Maining 
fe) 100.00 I .000 3 9 61.23 I .633 9 30.82 3.244 
I 98.92 10 60.55 1.651 2 30.15 3-316 
2 97 -83 I .022 II §9.gI I .669 4 29.50 3.389 
3 96.78 I .033 4 ° $9.27 1.687 6 28 .86 3.465 
4 95.73 1.044 I 58.61 1.706 8 28.24 3. 541 
5 94.70 1.055 2 57.98 1.724 10 27 .63 3.619 
6 93.67 I .067 3 1.743 10 fe) 27 .03 3.699 
92.66 I .079 4 56.72 2 26.45 3.78 
8 91.64 1.09! 5 56.11 1.782 4 25.88 3.863 
9 90.66 1.103 6 $5.51 1.801 6 25.32 3-949 
10 89.68 1.115 7 54.90 1.821 8 24.78 4.035 
II 88.70 1.12 8 $4.31 1.841 fe) 24.25 4.123 
I fe) 87.74 1.139 9 Pye: 1.861 11 23:72 4.215 
I 86.80 252 10 53.14 1.881 2 23-21 4.308 
2 85.85 1.164 II 52.56 I .go2 4 22 4.403 
3 $4.91 5 fe) §2.00 I .923 6 32.72 4.5 
4 84.00 I.190 I 51.42 1.944 8 25.74 4.599 
5 83.06 I .203 2 50.87 1.965 10 21.28 4.699 
6 82.19 1.216 3 50.32 1.987 12 fe) 20.81 4.805 
81.30 I .230 4 49.77 2.009 6 19.50 5.128 
8 80.40 I 5 49.23 2.031 13 18.26 5.476 
9 79-53 1.257 6 48.71 2.052 6 £7.10 § .847 
10 78 .69 1.270 48.18 2.075 14 16.02 6.242 
II 77.81 1.285 8 47.65 2.098 6 15.01 6.662 
2 76.99 1.298 9 47.14 2.12] 15 14.06 7 
I 76.14 10 46.62 2.145 6 3.17 7.593 
2 II 46.12 2.168 16 8.1 
3 74.50 1.342 6 fo) 45.62 2.192 6 11.55 8.658 
4 7359 1.356 2 44.64 2.240 17 10.82 9.242 
5 72.91 ; 371 4 43.67 2.289 6 10.14 9.86 
6 Pee 1.386 6 42.74 2.339 18 fe) 9.49 10.537 
7 99 I.401 8 41.81 2.391 6 8.89 11.24 
8 70.56 IO 40.gI 2.444 1g 8.33 12.¢ 
9 69.79 1.432 7 Oo 40.03 2.498 6 7.80 12.82 
10 69.05 1.448 2 39.16 2.553 20 13.67 
II 68 .28 1.464 4 38.32 2.609 6 6.85 14.59 
3 fe) 7.54 1.480 6 37.50 2.666 21 fe) 6.41 15.6 
I 66.81 1.496 8 36.68 2.726 22 5.64 
2 66.09 1.513 10 35 .89 2.786 23 4.94 20.24 
3 65 .37 1.529 8 35.12 2.847 24 4-33 23.09 
4 64.66 1.546 2 34.36 2.910 25 3.80 26.31 
5 63.96 1.563 4 33.62 2.974 30 fo) 1.98 $0.5 
6 63.27 1.580 6 32.90 3.039 35 O 1.03 17.08 
7 62.57 1.598 8 32.19 3.106 40 fo) 0.535 186.8 
8 61.90 1.615 10 31.49 3-175 50 fe) 0.145 69 | 


electron with Emsx.=0.31 mev. is followed of the gamma radiation by lead. The half. 
by two gamma photons in cascade with thickness is found to be 0.44 inch corre- 
energies of 1.10 and 1.30 mev. respective- sponding toa photon energy of about 1.35 E 
ly.*!° In Figure 3 is shown the absorption mev. 
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APPLICATORS CONTAINING COBALT®? 


Elemental cobalt as it is usually obtained 
is a hard, brittle, and highly magnetic 
metal with a melting point of 1,480° C. 
and a density of 8.9. It is available com- 
mercially in the form of rondels at a few 
dollars a pound. These proved to be so hard 
and difficult to machine that an alloy was 
sought which would be more workable and 
the other component of which would not 
emit significant amounts cf undesirable 
radiation after bombardment in the nu- 
clear reactor. An inexpensive alloy composed 
of 45 per cent cobalt and §5 per cent nickel* 
known as “cobanic”’ is proving to be highly 


100 
pee Lead Absorption of Cobalt 60 
10 Gamma Rays 
se4 Half Thickness =0.44 Inch 
na ~ 135 Mev 
407 
307 
201 
\ 
© 
10 73 25 
INCHES OF LEAD 


Fic. 3. Absorption of gamma radiation emitted 
from cobalt® by lead. 


satisfactory for our purpose. Cobanic has 
been obtained? in the form of wire in sev- 
eral diameters. The wire is hard and stiff, 


* Suggested by Dr. Paul C. Aebersold, Chief of Isotopes Dis- 
tribution, Atomic Energy Commission, Oak Ridge, Tennessee. 
His cooperation has been most generous and is much appreciated. 

t “Cobanic” wire was kindly furnished in several sizes by The 


Wilbur B. Driver Company, Newark, N. J. 
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though it can be machined fairly readily 
in the temper at hand. A wire 0.040 inch 
in diameter broke only after more than a 
dozen sharp go° bends. It is highly inert 
chemically as evidenced by essentially no 


Fic. 4. Battery-operated electromagnet with semi- 
flexible shank for operations around shields. 


observable change in the surfaces of pieces 
immersed in 0.1 N hydrochloric acid and 
o.1 N sodium hydroxide respectively for the 
past year. It is strongly magnetic and we 
have found it most convenient to handle it 
during many manipulations with an electro- 
magnet* both before and after irradiation 
in the pile. A very useful magnet attached 
in place of the bulb on the end of a long 
probe-type flashlight and operated by two 
small dry-cells is shown in Figure 4.{ The 
shank is semi-flexible and can be bent to 
work around shields. The components of a 
piece of cobanic wire were separated chem- 
ically$ after activation and it was found 
that any radionickel generated during the 
bombardment does not contribute signifi- 
cantly to the total radioactivity emitted 
by the piece of wire. 

We have found it convenient to cut co- 
banic wire 1 millimeter (18 gauge, 0.040 
inch) in diameter into cylinders I centi- 
meter long in the apparatus shown in 
Figure §{ which is readily adjustable both 


t Designed and constructed by Mr. P. E. Weiler, Department 
of Physics, The Ohio State University. 

§ Separated by Mr. Harmon L. Finston, Department of Chem- 
istry, The Ohio State University. 

{] Designed and constructed by Mr. Carl McWhirt, machinist 
in the Department of Physics, The Ohio State University. 


A 

4 


Fic. 5. Cutter adjustable for length of cut and 
diameter of wire. 


for length of cut and diameter of wire. The 
cylinders made in this manner are remark- 
ably constant in weight, 66.66+0.30 milli- 
grams each; and it is essential that this be 
the case for the sake of uniformity, since we 
find that the amount of radioactivity pres- 
ent in the cylinders after exposure to the 
neutrons in the nuclear reactor is propor- 
tional to the mass within a few per cent, 
when the diameters remain constant. It is 
a simple matter to weigh the cylinders and 
select those which fall within the desired 
limits. Each cylinder is inspected with a 
low-power lens and any which show burrs 
are either rejected or the burrs are scuffed 
off with fine emery cloth. In this way it is 
an easy task for one to prepare and select 
a hundred or more of the cylinders in a 
few hours. 

After irradiation in the Oak Ridge nu- 
clear reactor for about a month the above 
cylinders exhibit a gamma-ray activity 
approximately equivalent to that emitted 
by 1.0-1.5 milligrams of radium. A needle 
about 3 centimeters long and weighing 193 
milligrams which was made from cobanic 
wire I millimeter in diameter, was found 
last November to emit gamma radiation 


equivalent to that from 4.08 milligrams of 


radium when the gold leaf electroscope was 
surrounded by 1 centimeter of lead, and 
showed 2.97 milliroentgens per hour at 1 
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meter (mrhm).* This activity is suitable 
for many clinical applications. If one 
wished it to be doubled, he would have 
merely to request that the time of exposure 
in the nuclear reactor be twice as long. Or, 
if the requirements were that the diameter 
of the wire should be less but the activity 
per unit length should remain unchanged 
approximately, the irradiation time should 
be increased inversely with the decreased 
mass of cobalt per unit of length. The 
converse of this principle was applied when 
some cylindrical slugs 1 centimeter long 
and weighing 1.445 grams each were cut 
from cobanic wire 4.6 millimeters (5 gauge, 

0.185 inch) in diameter. After these were 
irradiated along with the 1 millimeter cyl- 
inders above in the nuclear reactor at Oak 
Ridge for a month, the activities were found 
to be 18.6 mrhm and 1.12 mrhm respec- 
tively, based on the standardized needle 
described above. The ratio of activities is 
16.6 whereas the weight ratio is 21.7. The 
variation from proportionality may be ac- 
counted for on the basis of the large cross- 
section of cobalt for slow neutrons” which 
might be expected to result in some “‘shad- 
ing” of the nuclei from neutrons within a 
relatively thick piece of the alloy by the 
cobalt nuclei nearer to the surface. Self- 
absorption of the gamma photons by the 
thicker pieces could also account for some 
of the observed lack of proportionality. 
Still a third way in which the amount of 
Co present might be varied within limits, 
in those cases in which it was desirable that 
the diameter or mass of an applicator and 
the time of irradiation in the nuclear reac- 
tor should remain constant, would be by 
increas ng or decreasing the proportion of 
cobalt in the alloy. 

Figure 6 is a photogr aph showing two of 
the large slugs and five of the small c vlin- 
ders described above, together with a 
threaded 3 centimeter cobanic needle and 
one-cell and two-cell length gold 
needle filters which are commonly em- 
ployed with radium to absorb most of the 
high energy beta particles emitted. We 


alle 


* These values were kindly determined by Dr. L. 
the National Bureau of Standards. 
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Fic. 6. Cobanic slugs, cylinders, and needle with one-cell and two-cell gold-alloy sheath needles. 


have found it convenient at this stage of 
development to use the gold filters in our 
early studies to absorb the 0.31 mev. 
(maximum) beta particles emitted by the 
long-lived Co.*° That this is necessary in 
order to minimize periacicular necrosis is 
demonstrated in Figure 7 which is a radio- 
autograph of a radioactive cobanic needle 
4 centimeters long over each end of which 
was slipped one of the one-cell length gold 
filters before placing it on the emulsion of a 
lantern slide for about five minutes. It is 
obvious that the greater density in the 
unshielded central portion is probably due 
to the beta particles which were removed 
by the gold alloy filters covering the ends. 

The use of gold or platinum or other 
metals of high atomic number as filters to 
remove beta particles is not optimally ad- 
vantageous as was clearly shown in the 
studies by Quimby, Marinelli and Blady,® 


and others. They found that the number ot 
secondary electrons resulting from the 
gamma rays from radium traversing various 
filters was a minimum when the filters were 
made up of elements of intermediate atomic 
number, particularly in the range 26-50 
which includes among others, iron, cobalt, 
nickel, copper, zinc, silver, and tin. It is 
anticipated that one of the foremost ad- 
vantages of cobalt®® over radium for gam- 
ma-ray therapy will prove to be the com- 
paratively low maximum energy of the 
beta particles emitted, only 0.31 mev., as 


— 


Fic. 7. Radioautograph of 4 centimeter radioactive 
needle containing cobalt®® with gold-alloy sheath 
on each end to filter out the beta particles. 
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compared with maximal energies about ten 
times as great for beta particles given off by 
some of the radioactive disintegration prod- 
ucts of radium. Because their energies are 
so low the beta particles can easily be re- 
moved by thin, strong, and inexpensive 
monel metal, stainless steel, or other filters 
composed of e'ements of intermediate 
atomic number. In this respect as well as 
the other properties it possesses as de- 
scribed previously, cobanic alloy itself 
should be very suitable material from which 
to make filters. It would have the advan- 
tage over many other alloys because it is 
strongly magnetic so that non-radioactive 
cobanic filters loaded with the radioactive 
cobanic could also be handled conveniently 
and safely with the electromagnet. It is 
necessary to use gold or platinum filters 
with radium, at least in large part, because 
the beta particles present have such high 
energies that they are not removed com- 
pletely by thicknesses of lighter elements 
consistent with practicable needle dia- 
meters. In addition to the stainless steel 
and monel filters which we are now de- 
veloping, experiments are in progress de- 
signed to electroplate about 0.1 millimeter 
of pure nickel on pointed and eyed cobanic 
needles such as the threaded needle shown 
in Figure 6. Calculations indicate that this 
thickness of nickel should be about suffi- 
cient to absorb completely all beta par- 
ticles with energies of 0.31 mev. or less. 
The electroplating wil! be done before ir- 
radiation in order that the radioactive 
needles only 1.2 millimeters in diameter 
will come from the pile with filters per- 
manently attached and ready for thread- 
ing. If it were desirable, the diameter could 
be made even less and the activity per unit 
of length remain unchanged provided that 
the time of irradiation in the nuclear reac- 
tor were appropriately lengthened. 


DISCUSSION 


The essentially homogeneous gamma 
rays, I.1 and I.3 mev., emitted by Co" 
should prove to be particularly advanta- 
geous in “‘telecobalt”’ installations. Because 
the isotope can be generated readily in any 
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desired quantities and at moderate cost, 
the way is now open for this method of 
application to be come more widely applied 
in this country, particularly in the larger 
treatment centers. For large bone lesions 
the homogeneous high energy photons are 
expected to prove especially useful in 
comparison with the heterogeneous gamma 
rays emitted by radium and its disintegra- 
tion products because the absorption and 
scattering will be more uniform." 

Besides the numerous advantages of co- 
balt®® over radium described above, addi- 
tional ones might be listed: 1. There are no 
gaseous radioactive daughters and leakage 
is therefore impossible. 2. Because of the 
properties of alloys containing cobalt which 
are suitable for irradiation, breakage is 
almost completely eliminated. Moreover, if 
it should occur, the pieces could be re- 
covered with no danger of loss by solution 
and the resultant dangers of lodgment in 
bones as in the case of radium. If a soluble 
salt of radiocobalt were present in the 
broken applicator for some reason, any 
which did dissolve would be eliminated 
quickly in the urine. 3. Cobalt alloys can 
be machined easily to any desired shape 
before irradiation, thus eliminating the 
problems and dangers associated with the 
uniform loading and sealing of radium in 
applicators. 4. If it proves feasible to pre- 
pare needles and other applicators incor- 
porating a permanently attached electro- 
plated nickel absorber for the soft radio- 
cobalt beta particles, these may then be 
bent readily to fit lesions of different shapes. 

The chief disadvantage of cobalt® over 
radium is, obviously, the relatively short 
half-life of only 5.3 years compared with 

1,590 years for radium. For this reason 
comparisons of relative costs, especially on 
a long-term basis, are largely meaningless. 
In this respect one must consider the pos- 
sibility that applicators containing Co* 
could be irradiated further, or “‘warmed- 
up” so to speak, in a nuclear reactor when- 
ever it becomes desirable to increase the 
activity.or to restore the waning activity 
due to decay. 

The radiotherapist who uses cobalt®® will 
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be largely compensated for the effort he 
must expend in the frequent re-evaluation 
of his applicators, by the presence in his 
stock at all times after the first few acquisi- 
tions, of several different strengths from 
weak to strong, so that he can apply them 
to best advantage in formulating the Pater- 
son-Parker patterns’:*!" to irradiate in- 
dividual lesions most effectively. This flexi- 
bility will be especially helpful in those de- 
partments which have radiation physicists 
on the staff and instruments suitable for 
making the measurements frequently. 

It hardly needs emphasis that applica- 
tors emitting photons with a half-thickness 
in lead of 0.44 inch must be handled with 
great care and with full cognizance of the 
possible dangers involved. In this respect 
the shielding problem so far as the gamma 
radiation is concerned is essentially the 
same as that encountered with radium. 

It is a pleasur2 to express my gratitude to Profes- 
sor M. L. Pool of the Physics Department for many 


helpful suggestions and criticisms. 


2724 Wexford Road 
Columbus 12, Ohio 
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CANCER DETECTION CENTERS* 


THEIR ROLE IN CANCER CONTROL 
By J. ROBERT ANDREWS, M.D. 


WEST PALM BEACH, FLORIDA 


HE early diagnosis of cancer has been 

neglected. The enormity of the intel- 
lectual effort and the scientific problems 
involved in the successful treatment of 
cancer have, in the past, so captivated the 
interest of physicians that but little atten- 
tion, until recent years, has been paid to 
the possibilities for the early diagnosis of 
cancer. It is, of course, a fact well estab- 
lished that the earlier in the course of the 
disease a patient with cancer is treated the 
better are the chances of effecting a cure. 
This being true the matter of the early 
diagnosis of cancer assumes an importance 
at least equal to the problem of its treat- 
ment. It is likewise true that once such 
symptomatic manifestations of cancer as 
tumefaction, ulceration, hemorrhage or 
pain impress themselves upon the con- 
sciousness of the patient—and it is not 
until then that the patient, ordinarily, will 
consult the physician—the cancer may 
already be incurable. The next logical 
step is, therefore, the attempt to find can- 
cer in the incipient stage of the disease; 
that is, before symptoms of the disease have 
impressed themselves upon the conscious- 
ness of the patient. This is the stage which 
already has been reached by case finding 
methods in tuberculosis control and this 
is the stage in cancer control which the 
cancer detection center program now seeks 
to attain. 

Cancers of certain organs,—the skin, 
mouth, breasts, uterus and rectum, are 
readily demonstrable by simple inspection 
or palpation; cancers of these organs are 
readily accessible to surgical extirpation or 
the tissues in which they appear are toler- 
ant to curative irradiation. These, there- 
fore, are the cancers which, because of 


relative ease of diagnosis, surgical acces- 
sibility and tolerance of tumor bed to 
irradiation, might properly be called the 
curable cancers and yet the curability of 
any one group of these cancers, with the 
exception of cancers of the skin and lip, 
does not exceed, at present, 35 per cent. 
If, then, more patients with these so-called 
curable cancers are to survive, then these 
cancers, and likewise cancers of other or- 
gans, must be found in their incipient 
stages,—in the stages when, ideally, the 
curability might be 100, not 35, per cent. 

In the absence of a serological or other 
specific test for either the diagnosis or 
exclusion of cancer the only case finding 
method which can be employed is the ex- 
haustive clinical examination of individuals 
presumably well but desirous of submitting 
or willing to submit to such examination. 

It is these concepts upon which the 
cancer detection center program is based. 

These, or similar concepts, must have 
been comprehended by L’Esperance’ when 
she founded the Strang Cancer Prevention 
Clinic of the New York Infirmary for 
Women and Children in 1937 and extended 
these activities to Memorial Hospital in 
1940. Similar concepts must have guided 
Macfarlane® and the group working with 
her when the Cancer Prevention Clinic in 
the Women’s Medical College of Pennsyl- 
vania was founded in 1938. It is interesting 
to point out that official sanction was given 
to such a program that long ago by organ- 
ized medicine as the early work of the Mac- 
farlane clinic was made possible in part by 
a grant from the Committee on Scientific 
Research of the American Medical Associa- 
tion. Similar concepts guided Webster!" 
and the group working with her in founding 


* Presented at the Twenty-ninth Annual Meeting, American Radium Society, Atlantic City, N. J., June 9-10, 1947. 
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the Cancer Prevention Clinic in the Wom- 
en’s and Children’s Hospital in Chicago 
in 1943. The first large-scale, community- 
wide effort came, as the result of the inter- 
est aroused in these concepts and the im- 
petus given this program by Macfarlane 
and her group, in 1944 with the establish- 
ment, with the approval and under the 
coordination of the Academy of Medicine 
of Philadelphia, in the five teaching hos- 
pitals in Philadelphia of a series of “‘clin- 
ics” for the conservation of health. Finan- 
cial support has been given these Health 
Maintenance-Cancer Prevention Clinics 
by the Donner Foundation; their number 
has since grown to ten or more; and their 
activities and experience have been given 
wide publicity by their executive secretary 
Mildred W. S. Schram.” 

In 1945 the Council on Medical Service 
and Public Relations of the American 
Medical Association laid down some rules 
and objectives for such centers.!! The 
clinic or center, as we now prefer to call 
it, was defined in the following terms: 
“A cancer detection, cancer prevention, 
well person clinic is designed to detect ab- 
normalities not producing symptoms sufh- 
cient to send the patient to the doctor. 
These clinics do not diagnose or treat dis- 
eases.”” The Council further recommended 
that ‘“‘no such clinics shall be established in 
any community without the approval of 
the county medical society.”” The American 
College of Radiology approved the cancer 
detection center program in February, 
1946'° and the American College of Sur- 
geons resolved to inaugurate a program for 
the survey and approval of cancer detec- 


tion centers at its meeting in Cleveland in 


December, 1946.' 

This concept of the examination of the 
apparently well for the express purpose 
of discovering unsuspected cancer has 
gained wide acceptance in just the past 
few years and there are now some 120 such 
centers in twenty-seven states.’ Sixty-six 
of these centers, or more than half, are, 
however, located in only five states. The 
American Cancer Society has, of course, 
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figured prominently in fostering this con- 
cept, in encouraging its wide acceptance, 
and in financing the detection center pro- 
grams, the American Cancer Society prob- 
ably having given financial aid to all of 
these centers with the exception of the 
Strang Cancer Prevention Clinics in New 
York and the Health Maintenance-Cancer 
Prevention Clinics in Philadelphia. 

The interest of organized medicine in 
Cleveland in a cancer detection center 
program at the beginning of 1945 was only 
passive. Active interest was, however, 
stimulated by the lay members of the 
Cuyahoga County Division of the Ameri- 
can Cancer Society and by the fact that 
funds of this organization for which com- 
mitments had not been made, were avail- 
able and by the fact that several other 
groups also were preparing independently 
to inaugurate such cancer detection centers. 
Among these other groups was the Elsa 
U. Pardee Foundation, a private founda- 
tion the interest of which is in cancer. In 
an effort to prevent chaos in such a pro- 
gram and to coordinate the interests and 
activities of the several groups concerned, 
the Academy of Medicine of Cleveland,! 
acting through its Committee on Cancer, 
secured the cooperation of the Cuyahoga 
Division of the American Cancer Society, 
the Pardee Foundation, and the Cleveland 
Hospital Council, which is a voluntary 
policy forming and purchasing organization 
of the Cleveland hospitals, to participate 
in a joint, large scale effort in the organiza- 
tion and operation of cancer detection 
centers in Cleveland hospitals. 

The program is organized according to 
the scheme shown in Figure 1. It should 
be emphasized that such a plan of organiza- 
tion might serve as a model for the organ- 
ization of a similar program in any com- 
munity where organized medicine, one or 
more hospitals, and one or more health 
agencies,—whether they be public. private, 
or voluntary,—are involved. This is for the 
very important reason that organization 
along such lines permits the financial and 
administrative participation of any number 
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or kind of health agencies but invests in 
organized medicine sole authority for the 
determination of medical policy. In these 
several respects the Cleveland plan is pos- 
sibly unique. 

In reference to Figure I, it is apparent 
that the practicing physicians comprise the 
membership of the county medical society 
which in turn functions through commit- 
tees. The committee on cancer has two 
functions in the cancer detection center 
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through the common appointment center 
where the applicant is interviewed by tele- 
phone in order to determine his or her eli- 
gibility for ‘the clinic examination and 
where an appointment is made for exami- 
nation at a specific center. The examination 
is performed by physicians selected by the 
staff of the hospital in which the center op- 
erates and the examination itself conforms 
to the standards adopted for the program 
after cooperative study by physician rep- 
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1. Organization of cancer detection centers in Cleveland. (Courtesy of the 


Cleveland Health Museum.) 


program. One is cooperative with the other 
participating agencies,—in this case the 
American Cancer Society, the Cleveland 
Hospital Council, and the Pardee Founda- 
tion. To this group might be added any 
number of other agencies, as, for example, 
visiting nurse associations, other private 
foundations, or federal, state, or local 
departments of health. The other function 
of the committee on cancer is exercised 
solely and exclusively by it and consists of 
the formulation and the supervision of 
medical policy in the appointment center 
and the coordination of medical policies in 
the cancer detection centers themselves. 
The applicant’s, or examinee’s, first con- 
tact with the cancer detection center is 


resentatives of the several centers meeting 
with the committee on cancer. These stand- 
ards are subject to review, modification, de- 
letion, and addition at intervals. The man- 
ner in which the prescribed examination is 
performed is left to the option of the indi- 
vidual clinics. Prescribed records are com- 
pleted and become the property of the hos- 
pital in which the center is located. Exami- 
nees in whom abnormalities are found are 
referred to physicians of their choice with 
an abstract of the findings of the center. 
Examinees in whom no abnormalities are 
found are reassured and invited to make 
another appointment after six months. 
When the program is examined in this 
fashion it is apparent that it is neither sepa- 
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rate nor distinct from the practice of medi- 
cine as it is known today but is both a part 
of it and an adjunct to it and that, in the 
final analysis, the program belongs to the 
practicing physicians for it is they who 
comprise the Academy of Medicine. The 
program is therefore subject to extension, 
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ment center for appointments for examina- 
tions are in great part dependent upon the 
publicity given the program. Newspaper 
publicity of the type used in Cleveland re- 
sults in such public response that the facili- 
ties of the appointment center are over- 
taxed for several weeks. 
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Fig. 2. Summary of practices of ten representative cancer detection centers. 


Clinic 1: Cancer Detection Clinics of Cleveland. 
Clinic 2: Cancer Prevention Clinics of Chicago. 
Clinic 3: Milwaukee Cancer Detection Center. 

Clinic 4: Los Angeles Cancer Prevention Clinic. 


Clinic 5: Strang Cancer Prevention Clinics, New York. 

Clinic 6: Kent County Cancer Detection Clinics, Detroit. ‘ 
Clinic 7: Cancer Detection Center, Johns Hopkins Hospital. 

Clinic 8: Tulane University, School of Medicine, New Orleans. 

Clinic 9: St. Elizabeth’s Hospital, Youngstown, Ohio 


Clinic 10: Cancer Detection Center, Grand Rapids. 


(Courtesy of the Cleveland Health Museum.) 


alteration, and even termination by the 
wishes of these practicing physicians ex- 
pressed through the Academy of Medicine. 

Fifty per cent of the cost of the program 
is borne by the examinee. The other 50 per 
cent is borne approximately equally by the 
American Cancer Society and the Pardee 
Foundation. 

The demands made upon the appoint- 


Figure 2 reviews the practices of ten rep- 
resentative cancer detection centers, Num- 
ber 1 being the Cancer Detection Centers of 
Cleveland. Most admit only the apparently 
well. Physicians are either serving the cen- 
ters on a voluntary basis or are being reim- 
bursed at a rate of about $5.00 an hour. In 
most centers the examinee is carrying at 
least a substantial part of the cost of the 
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program. The examinations performed in 
the clinics are routine but tend to be ex- 
haustive in their scope. The amount and 
character of the laboratory work per- 
formed is variable but the usefulness of the 
Papanicolaou’ principle of diagnosis of car- 
cinoma of the uterus is gaining wide ac- 
ceptance. 

The character of the prescribed examina- 
tion justifies more consideration than has 
heretofore been given it. The tendency in 
all the centers has been to broaden the 
scope of the examination. This requires, of 
course, that more time must be devoted to 
it which means that fewer applicants can be 
examined by a given number of physicians 
or, vice versa, that more physician-hours 
are required to examine a given number of 
applicants. In the Cleveland program at 
the present time two physician-hours are 
required for the examination of three ap- 
plicants. 

This aspect of the cancer detection cen- 
ter program has certain very important im- 
plications. There are only two kinds of ex- 
aminations which can be performed—and 
when the term examination is employed the 
taking of a medical history is implied—the 
one, the exhaustive, complete examination 
and the other, the screening examination 
with the arbitrary elimination of some fea- 
tures of the first type. At first thought, it 
would appear that the first kind is the only 
type justified but some consideration of the 
statistical aspects of the disease cancer and 
of the problem from the point of view of the 
preservation of the health of the whole 
people would suggest that some modifica- 
tion of the examination might properly be 
made. Study of the statistical incidence of 
cancer of the male and female (Fig. 3 and 
4) shows that cancer of the digestive tract, 
uterus, breast, genitals (in the male), skin, 
and mouth comprise 75 to 80 per cent of all 
cancer. A simple screening examination 
consisting, then, of a few questions con- 
cerning the digestive tract and inspection, 
palpation, and digital examination of the 
skin, mouth, breasts, uterus, and the rec- 
tum would serve to exclude the great ma- 
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jority of cancers. To this might be added 
the vaginal smear but other routine labo- 
ratory work would not contribute greatly 
to such a screening procedure. If such a 
procedure were adopted it is likely that 
three or more times the number of appli- 
cants might be examined per physician- 
hour than is now possible with the elabo- 


rate procedures performed. This means, of » 


course, that a far larger group of the popu- 
lation could have the benefit of such a sur- 
vey. 

Six centers are in operation in Cleveland 
and at the present rate of examination only 
a total of 3,600 applicants can be examined 
in one year. 

There are in Cuyahoga County 650,099 
persons over the age of thirty. The 3,600 
applicants which it is possible for the clinic 
progran to examine at the present rate rep- 
resent less than 0.6 per cent of the total 
population over the age of thirty. It costs, 
at the present rate, $10.30 to examine each 
applicant in the centers or a total of $37,000 
for the year’s total number of applicants. It 
can be predicted on the basis of the present 
method of screening applicants by tele- 
phone that 1 cancer will be found for every 
200 applicants examined. The incidence of 
unsuspected cancer among examinees will 
vary, of course, depending upon the char- 
acter of the telephone screening employed 
and if all applicants are admitted indis- 
criminately or if applicants are admitted 
through special agencies interested in can- 
cer the incidence will be very much higher 
than this. This would anticipate a total of 
18 cases of unsuspected cancer discovered 
this year among the 3,600 examinees of the 
clinics at a total cost of $37,000, or $2,090 
for each case discovered.? 

When these aspects of any cancer detec- 
tion center program are studied, and while 
these statistical aspects may differ in detail 
from one center to another they will not 
differ greatly in general, one may logically 
raise the question whether such an extraor- 
dinary expense is justified considering the 
very limited portion of the population 
served. These aspects emphasize the need 
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for giving greater consideration to the type 
of examination performed in these centers 
with a view to increasing manifold the num- 
ber of applicants who can be examined in 
each physician-hour. In any event the 
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statistical importance so far as the preser- 
vation of the public health is concerned. 
These considerations have resulted in the 
disapproval of the cancer detection center 
program by some county medical societies, 
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whole cancer detection center program 
must be viewed as a very luxurious service 
performed for a fortunate few and for this 
few the value of the service is inestimable. 
It is obvious, therefore, that the program as 
presently constituted and conducted, while 
of the utmost importance so far as the in- 


dividual examinee is concerned, is of no 


the feeling being that the cost is excessive 
and that, in some instances, the purpose of 
early diagnosis is defeated by accumulating 
back-logs of applicants with a waiting list 
extending several months into the future.® 

Where economic principles or implica- 
tions are concerned the relationship be- 
tween the applicant and the participating 
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agencies, whether they be public, volun- 
tary, or private, whereby such agencies 
contribute to the cost of the service per- 
formed for the applicant, seems well vali- 
dated. In the case of the public agency the 
applicant presumably has contributed to 
its support by taxation and should there- 
fore be entitled to participate in its bene- 
fits; in the case of the voluntary agency the 
applicant presumably has contributed to 
its support by gift and is therefore entitled 
to share its benefits; and in the case of the 
private agency the express purpose of such 
an agency may be to give such aid. 

This economic relationship beween phy- 
sicians and the participating agencies is 
neither so clear nor so valid. The service 
which the examining physician performs is 
not experimental; it is an established and 
skillful procedure. It is a service for which, 
if it were performed in his own office, he 
would be weli reimbursed. It is a service 
which no public agency would expect him 
to perform without adequate reimburs- 
ment and neither would he perform it under 
those circumstances for such an agency. 
And yet, through custom, the voluntary 
and private agencies have come to expect 
that the examining physician himself will 
participate financially in the program either 
by volunteering his services or by accepting 
for them a small honorarium. Reference 
again to Figure 2 shows that in about half 
the centers the physicians’ services are 
rendered on a voluntary basis while in no 
case does the rate of reimbursement exceed 
$5.00 an hour. It is my opinion, whatever 
the source of funds,—whether from public, 
voluntary, or private agencies,—that reim- 
bursement of the participating physician 
should in all cases be commensurate with 
the character of the services performed. 

If the concept of the cancer detection 
center is to gain wide acceptance it must be 
demonstrated that there are certain ad- 
vantages to such a cooperative program 
over periodic examinations performed by 
individual physicians. The one great jus- 
tification for the program is the perhaps 
unfortunate fact that the private practi- 
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tioner has neither the time nor the inclina- 
tion to perform periodic examinations of 
the presumably well. The other advantages 
of the cooperative program over individual 
initiative have to do with the greater aver- 
age skill, at least so far as the recognition of 
cancer is concerned, of the physicians par- 
ticipating in the program, and the greater 
degree of efficiency, with corresponding re- 
duction of unit cost, which can be achieved 
by group effort. 

Organized medicine is,today, under great 
stress from many agencies and groups. In 
the past, organized medicine has tried to 
remain aloof from such pressure. Organized 
medicine can no longer, however, cate- 
gorically and continuously resist and con- 
demn this pressure and the movements ini- 
tiated by others. The health of the people is 
the concern of the people. The health of the 
people is neither solely nor exclusively the 
prerogative of the medical profession but is 
the problem of the people itself and there- 
fore of the agencies through which the peo- 
ple act,—federal, state, local, voluntary 
and private and including the practice of 
medicine for the latter derives its privileges 
from, and is responsible to, the people. The 
concept of the cancer detection center has 
caught the fancy of the public, and of pub- 
lic, voluntary, and private health agencies 
to a greater degree than it has appealed to 
organized medicine itself. The concept, how- 
ever, must be accepted by organized medi- 
cine. The cancer detection center program 
can be viewed as a clinical research effort 
it is not only the laboratory research effort 
which should have the support of organized 
medicine—a clinical research effort in the 
possibilities of the early diagnosis of can- 
cer. Like any other research effort in the 
field of cancer it may require ten or more 
years to come to fruit. In the end, it may be 
found that the chief usefulness of the can- 
cer detection center program was the edu- 
cation of the public and the physician alike 
to the desirability of periodic examination. 

In closing, one might properly quote the 
words of that distinguished teacher, bril- 
liant scientist, and great humanist, James 
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Ewing,’ whose comprehension of the can- 
cer problem in all its aspects was so com- 
plete, “ . . . there is no room for doubt that 
the establishment of cancer prevention 
clinics, while luxurious and somewhat dif- 
ficult, is one of the best methods for detect- 
ing early cancer and precancerous changes. 
Any community that can establish such an 
organization would render a valuable serv 
ice.” 

1300 No. Poinsettia Avenue 

West Palm Beach, Florida 
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CRITERIA FOR REPORTING END RESULTS* 


Py ELEANOR J. MACDONALD, A.B.f 


HARTFORD, CONNECTICUT 


HE present day marks the conver- 
gence of all trends in cancer to a con- 
centration on the subject, unprecedented in 
its history. Research in laboratories, in 
special cancer hospitals and clinics and in 
general hospitals is going on all over the 
world. Symposia, international conferences 
at which leaders in research, diagnosis, 
therapy and administration report progress, 
method, and result have demonstrated 
that although cancer is the problem of every 
small community, it is also international in 
its implications. There were more than fifty 
thousand separate monographs on cancer 
in the medical literature even before the 
discovery of Réntgen, and the number 
since that time has nearly matched the 
production of nineteen centuries. Yet there 
are simple facts as to volume, site, inci- 
dence and prevalence which are still con- 
jectured rather than specifically known, 
because no specific criteria for reporting 
have been established. The different meth- 
ods of treatment and the end results of the 
several contributors to this store of infor- 
mation may not be compared except in 
occasional instances for the same reason. 
It has become the practice of many stat- 
isticians teaching research methods to 
students in the medical schools to demon- 
strate by analysis of papers in current medi- 
cal journals the requirements of adequate, 
scientific and literate reporting. It so 
happens that for the past twelve years 
the reports of Berven, Martin, Richards 
and Ralston Paterson have been among 
patterns I have used as the goal to which 
the future physicians might well aspire. 
The four general criteria for reporting 
end results are a clear definition of the 
limits of the anatomic site, a precise state- 
ment of the actual time interval involved, 
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a statement of the total number of indi- 
viduals diagnosed as having cancer of the 
anatomic site in question in the stated in- 
terval of time, whether or not all were 
treated, and a statement of the actual known 
status as to presence or absence of the 
disease of all individuals in the series so 
that cure and survival rates may be com- 
puted. These are self evident and occur to 
every clinician who studies his results. 
The many factors which influence end re- 
sults are so interrelated that unless the dis- 
position of every individual with cancer 
known to the physician is listed, selection 
is made at this point, and subsequent stu- 
dents are at a loss in attempting logical 
comparisons. 

From 1936 through 1938 in an eftort to 
obtain the average percentage of five year 
cures and the percentage of five year cures 
among the most favorable cases in twenty- 
eight selected sites, I made a survey of the 
literature of cancer. Thousands of articles 
published between 1930 and 1938 were 
read. Those containing end result figures 
were abstracted to the following form 
(Table 1). 

No reports were included in which the 
time interval was uncertain, the number of 
cases too small, or the results based on less 
than a five year cure or survival. Four 
hundred and five separate monographs were 
abstracted. The range of reported cure 
rates made any combination of results of 
different authors hazardous, and the dif- 
ferent types of total figure upon which per- 
centages were based made the material 
difficult to interpret. The survey was use- 
ful primarily as a demonstration of the need 
for consistency in reporting end results, at 
least net results, regardless of the personal 


and desirable differences in methods of 


resented at the Thirtieth Annual Meeting, American Radium Society, Chicago, IIl., June 2c—22, 1948. 


t+ Research Statistician, Division of Cancer and Other Chronic Diseases, Connecticut State Department of Health, Hartford, Conn. 
Consultant in Statistics, Memorial Hospital for Cancer and Allied Diseases, New York City. 
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presenting the factors influencing these end 
results. 

The high mortality among individuals 
with cancer has led to the introduction into 
the statistics of cures and survivals of can- 
cer of a fallacy that is not common in statis- 
tics of many other disease entities. An in- 
dividual treated for cancer and lost to 
fol'ow up, even though he was clinically free 
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physicians who had treated these patients 
to ask their cooperation in tracing them and 
determining their state of health. Connecti- 
cut is a small state of under two million 
inhabitants. Most of the patients lost to 
follow up were private patients. Fifteen 
hundred invididuals were found alive, who 
had been treated for cancer from 1935 
through 1940 who, as of 1942, had never 


TABLE | 


ABSTRACTS 


Author: Title of Article Cases Five 


Date 
Name of Journal 


Commeat aot more than two or 
three lines; e.g., if confused as 
to total number. 


of cancer for several years following treat- 
ment is frequently presumed dead of dis- 
ease and is called a failure. Why it is con- 
sidered a sound procedure to classify as 
dead of disease large numbers of individuals 
who did not continue to report for periodic 


checks, sometimes after the passage of 


three, four or more years without symp- 
toms, when it would be considered unsound 
to call these individuals cured is one of the 
phenomena which is peculiar to cancer. 
It follows the theory that to weight results 
against oneself is to err on the side of ac- 
curacy. In the past eight years, in the proc- 
ess of constructing a registry of every indi- 
vidual known to have had cancer in Con- 
necticut since January, 1935, an unusual 
opportunity to test this theory has come to 
me. After abstracting every hospital and 
clinic chart of every patient with cancer in 
a given institution, and searching for every 
name in the state Bureau of Vital Statis- 
tics from the last date on which that indi- 
vidual was known to be alive to the day 
of the check, I had a list of names for 
whom no certificate of death from any 
cause was filed. I returned to the hospital 
with this list and prepared letters to the 


year -cures, Five year cures’ Five year cures 
selected samples 


of total cases, not 
only of operable 
cases 


of operable or fa- 
vorable cases 


been checked clinically by any physician 
after their initial treatment for cancer. 
Hundreds of them were presumed dead 
by the specialists who had treated them. 
Some of these patients had cancer and 
eventually died with the disease. Some of 
them were cures. All of them were brought 
back under observation, many were treated 
and were cured of early recurrence of 
disease. Four individuals who had had 
colostomies for cancer of the rectum, 
subsequently had resections of the growths 
and have been without disease for more 
than five years. Even in controlled lab- 
oratory experiments there are some in- 
determinate results. Individuals who are 
lost to follow up without evidence of 
disease at last medical check are more 
accurately classified as indeterminate than 
as dead of disease. The recent world 
disaster will either cause a large in- 
crease in the use of this category, or it will 
create a literature of purported failures to 
treatment of individuals whose lives were 
destroyed before they had a chance to sur- 
vive successful treatment for the approved 
period of time. 

Following the survey of the literature ten 
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possible methods of presenting end results 
were tested. The method recommended by 
the records committee of the Memorial 
Hospital was adopted by me as a clear cut 
way of explaining every contingency that 
arises in this field. It also is possible by 
combination to approximate reported re- 
sults of others. Although all physicians re- 
porting from the Memorial Hospital do not 
use this form, those who do, subscribe, in so 
doing, to the minimum criteria for ade- 
quate reporting mentioned above. This 
method of reporting net cures does not 
prevent an individual reporter from giving 
details of the factors influencing his end 
results, but it does give in one table, a 
concise statement of the disposition of 
every individual with cancer of a given site 
known to the hospital, state registry or 
physician as the case may be. The individ- 
ual reporter has the breadth of his paper in 
which to contrast the condition of the indi- 
viduals he treated with the condition of 
those who came too late or whose treat- 
ment failed. By giving his total experience 
he is making it possible for others to meas- 
ure their experience by his, and to know 
the extent of the problem with which each 
of them is faced and the comparative re- 
sults of their therapeutic efforts. 

The following table (Table 1) from the 
Connecticut Cancer Record Registry giv- 
ing the five year end results of the cases of 
all patients with cancer of the tongue both 
early and advanced admitted to twenty- 
nine general hospitals in Connecticut dur- 
ing the years 1935 to 1942, inclusive, will 
be used to illustrate this method of present- 
ing end results. 

There were 200 patients with cancer of 
the tongue. There were 4 individuals whom 
we classified as indeterminate as to end re- 
sult seen in Connecticut in this eight year 
period. There were no applicants for follow 
up after treatment elsewhere, who had no 
evidence of cancer. In almost every series 
there are usually one or more who fall in 
this category. There were none with cancer 
of the tongue who sought consultation 
only, although this usually does occur be- 
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TABLE II 
FORM FOR PRESENTING END RESULTS 
Five-Year End Results 


This series consists of the cases of all patients with 
cancer of the tongue both early and advanced, ad- 
mitted to 29 general hospitals in Connecticut during 
the years 1935—-1942* 


Total number of patients admitted... . . 200 


Indeterminate Group 


Applied after treatment elsewhere, no 
evidence of cancer on admission or 


Consultation cnly, no treatment re- 

Patient refused proffered treatment or 


Dead within five years of other causes, 
without recurrence of cancer........ 1 
Lost track of within five years without 
recurrence of cancer............. .- ¥ 
Total number of indeterminate results. . 4 


Determinate Group 


Total number minus those of indeterminate 


Failures 


Dead as a result of cancer...... 
Dead of other causes, cancer present..:. 12 
Living with recurrent cancer......... 3 
Dead of other causes, unknown whether 
Lost track of with cancer............ 
Lost track of, possibility of recurrent 
Total number of failures in treatment... 163 


ww 


Successful Results 


Free from cancer at five years or more. . . 33 


Net Five Year End Results 


Successful results divided by deter- 


* All cases reported as cured have been pathologically proved 
to have cancer. Lack of pathological proof does not exclude 
failures. 


cause of the proximity of sections of the 
state to the cancer centers in Boston 
and New York. There were no patients 
who refused treatment either for cure 
or for relief of symptoms. There was 
I patient who died four years after treat- 
ment of an accident and who had no re- 
currence of cancer of the tongue. There 
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were 3 individuals who were checked clini- 
cally for three and four years but who no 
longer answered requests that they return 
for check up. They were not listed as dead 
of any cause in the state Bureau of Vital 
Statistics, and all efforts to locate them 
failed. Because the end result as to cancer 
was clearly not known in these patients, 
they were listed in the indeterminate group 
and were subtracted from the total number 
of patients when the net five year end re- 
sults were figured. 

Those listed as failures to treatment were 
the 140 who died directly as a result of 
cancer, the 12 who died of other chronic 
degenerative diseases with cancer present, 
the 3 living with recurrent cancer, the 2 for 
whom we have death records ascribing 
death to other causes of whom there is no 
certain knowledge that cancer was not 
present, and the 2 who had late cancer 
when they were lost to follow up. There is 
often a small number of individuals who 
drop from clinical observation immediately 
after initial treatment in whom the possi- 
bility of recurrent cancer is not known, and 
these individuals are listed as failures. 
Occasionally, after persistent tracing one 
is found free of disease and the rejoicing is 
so general that the search for the other un- 
traced patients is carried on with renewed 
vigor. 

Those individuals known without rea- 
sonable doubt to be free of disease fall in 
the classification of successful results. The 
net five year end results are obtained by 
dividing the successful results by the deter- 
minate group. In this series in Connecticut 
16.8 per cent were free from disease at five 
years. Some of these 33 individuals have 
been free from disease for twelve years. 
This is the overall picture in the whole 
state. Buried in this average is the excellent 
work of some individual men. The series 
includes the work of all physicians who 
diagnosed or treated patients with cancer 
of the tongue in the hospitals in this state 
in the time interval stated. As rapidly as 
the checking and sorting can be accom- 
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plished each anatomic site will be reported 
from the registry in Connecticut according 
to this method. Differences of opinion may 
occuigas to the desired location for listings 
under the group headed failures or the 
cases called indeterminate. If reporters 
break down their totals in this or even ina 
more detailed way, by combination one 
may compare his results with the others. 

The greatest source of disagreement 
with this method lies in the size of the in- 
determinate group. It is now known from 
my own experience that it is possible to 
trace at least 95 per cent of all individuals 
treated for cancer even when one is faced 
with the necessity for backtracking fifteen 
thousand individuals from one to six years 
after their initial treatment. This was ac- 
complished in Connecticut through effort 
and remarkable cooperation. Every physi- 
cian in the state has been written to about 
at least one individual, and every medical 
record librarian has demonstrated inge- 
nuity and generosity in searching out for- 
mer patients. The individuals themselves 
have shown gratitude at the interest that 
has been taken in them. More than half the 
forty thousand individuals recorded in the 
Connecticut registry were private patients. 
At no time has the indeterminate group 
been as high as Io per cent in any site re- 
ported from this registry and usually it is 
much less than that. At the recent Inter- 
national Cancer Conference in St. Louis, 
Missouri, several of the men who had ex- 
hibits and many of the individuals reading 
papers had selected this form for reporting 
their results. A literature is beginning to 
develop in which, for reports of results of 
treatment of cancer of a given anatomic 
site, statistical differences may be figured 
with assurance, and a cooperative search 
may be mde for underlying causes for dif- 
ferences discovered in the sincere and con- 
stant effort of every physician treating 
individuals with cancer to improve the 
prognosis for his patients. 


Connecticut State Department of Health 
Hartford, Conn. 
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DEPARTMENT OF TECHNIQUE 


Department Editor: Ropert B. Tarr, M.D., B.S., M.A., 103 Rutledge Ave. 
Charleston, S. C. 


THE PREPARATION OF RADON VASELINE OINTMENT 


By E. L. HARRINGTON* 
University of Saskatchewan 


SASKATOON, SASKATCHEWAN 


HETHER or not the radon techni- 
cian is convinced of the therapeutic 
value of the radon ointment for use in the 
treatment of non-healing radiation ulcers 
he is likely to be called upon to prepare the 
same. Several rather elaborate methods 


—— 


(2) (b) 

Fic. 1. Collapsible metal tube for containing radon 
ointment. (a) Partially filled, end still open. (4) 
Tube flattened and bent, radon glass capillary in- 
troduced, end clamped gas tight, in preparation 
for breaking glass. 


which employ cylinder-piston combinations 
have been described, but none as simple nor 
affording as direct a control of strength as 
the one herein reported. It has been in use 
for some time at the radon plant of the 
Saskatchewan Cancer Commission, located 
at the University of Saskatchewan and 
operated by the Department of Physics. 
The first step is to introduce the requi- 
sitioned quantity of the vaseline or vase- 
line-lanolin mixture into a standard collap- 
sible metal tube somewhat larger than is 
required to hold the quantity to be activ- 
ated. Such empty tubes may be obtained 
perhaps from a prescription druggist, but 
certainly from a wholesale drug company. 
One then prepares a slender glass capillary 
or “seed” containing the amount of radon 
needed to give the desired radioactivity to 
the quantity of ointment being prepared. It 
is of course rather difficult to get the exact. 
amount desired but if the technician selects 
a capillary containing slightly more than is 
required he may reduce the amount by one 
or more of these methods: altering the 
length and contents of the capillary, the 
quantity of vaseline mixture, or the time 
allowed to elapse before applying the oint- 
ment to the patient. One might infer from 
the literature that the matter of exact 
strength is not a critical one nor one on 
which there is any general agreement. 
Preparatory to the introduction of the 
radon one bends, but without tightly crimp- 
ing, the tube just above the mixture as 


rofessor of Physics, University of Saskatchewan, and consulting physicist to the Saskatchewan Cancer Commission. 
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shown by 4 in Figure 1. Above this the 
capillary tube is inserted and finally the 
top is closed, tightly crimped and folded to 
make sure that the end is gas tight. The 
glass tube is then broken easily since the 
flexible metal tubing offers little resistance 
to the slight bending required to break the 
tube. Care should be exercised to avoid 
crushing the tube. The bend at 4 should 
prevent the broken glass from getting into 
the ointment, but one might prefer to have 
the capillary tube enclosed in a muslin tube 
or in a short section of a hollow (braided) 
string before inserting the tube. In order to 
expedite the absorption of the radon in the 
mixture the prepared tube is then lowered 
into a beaker of water and the temperature 


The Preparation of Radon Vaseline Ointment 


837 


raised until its contents are quite fluid. As 
an indicator of the proper temperature one 
may use either a thermometer or a test 
tube containing a small amount of the 
same mixture. The tube is then shaken suf- 
ficiently to ensure a uniform exposure to 
the radon. 

The method described would seem to of- 
fer complete control at every stage without 
any danger of allowing any radon to escape. 
Also, it requires no special equipment nor 
dificult technique. The success of the pro- 
cedure herein described was in part due to 
the skill and care exercised by the tech- 
mician, Mr. R. W. Harrington. 

University of Saskatchewan 
Saskatoon, Sask. 
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THE FIFTIETH ANNIVERSARY OF THE 
DISCOVERY OF RADIUM 


HE story of radium is at once a ro- 

mance, filled with picturesque and 
adventurous scenes which stir the imagina- 
tion; a drama of great events with the world 
for its stage, and not without tragedy; and 
an epic of heroic proportions, which begins 
in an humble laboratory, assumes a major 
role in the battle against cancer, reaches a 
climax in the atomic bomb, and continues 
into the future with possibilities that no 
man can foresee. 

When the story is written it must begin 
in the year 1896 with Henri Becquerel, 
who, acting upon a mistaken hypothesis of 
Henri Poincare that fluorescence or phos- 
phorescence was the origin of the recently 
discovered x-ray, was conducting some 
simple experiments with compounds con- 
taining uranium. In the course of these ex- 
periments he made the original discovery 
that uranium emitted rays which could 
penetrate metallic and other solid objects 
and which produced effects upon photo- 
graphic plates like ordinary light. This dis- 
covery led directly to the research labors of 
Marie Sklodowska Curie and her husband 
Pierre Curie during the succeeding two 
years. Their patient investigation of urani- 
um ores culminated in December, 1898, in 
the isolation of a radioactive substance 
which emitted two million times as much 
radiation as uranium. They named it 
“Radium.” Their subsequent study of the 
new substance included both its physical 
properties and its biological effects. In 1901, 
Becquerel, who was associated with them 
in their work, was accidentally burned by a 
sample of radium which he was carrying in 
his vest pocket. Soon afterwards Pierre 
Curie suffered a severe radiation reaction 


by intentionally applying radium to the 
skin of his arm. After this the Curies carried 
out numerous animal experiments to show 
the biological effects of radioacti vity,a term 
which had been originated by Marie Curie. 
They are therefore rightly regarded not 
only as the discoverers of radium but as 
the pioneers in radium therapy. 

In the year 1905 Bergonié and Tribon- 
deau announced their famous law which is 
the rational foundation of radiation ther- 
apy. From that day to the present time 
radium in some form has been an important 
weapon in the battle against cancer. The 
story of its use, sometimes alone, but more 
often in conjunction with surgery or the 
roentgen ray, or both, has been fully re- 
corded in the medical literature of the 
world. On this fiftieth anniversary of its 
discovery the value of radium for the treat- 
ment of cancer and other diseases is well 
established and its limitations are well 
known. 

We pause to pay tribute to the discov- 
erers and pioneers, but in proportion as we 
have their faith and vision we will fix our 
eyes upon the possibilities of progress which 
are opening up before us in the field of 
radioactivity. Much has been accomplished 
already in exploration of the field of the 
artificially produced radioactive isotopes. 
It is true that the early optimism concern- 
ing their beneficial action in cancer has not 
been justified. P®? causes remissions in 
leukemia but probably no more effectively 
than established methods of roentgen treat- 
ment. It seems, however, to have proved 
itself as the treatment of choice of poly- 
cythemia vera. I'*!, because of its con- 
centration in the thyroid gland, seems ideal 
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for treatment of thyroid cancer but this, 
too, has been disappointing because the 
cancer itself exhibits no particular selectiv- 
ity for the radioactive iodine. 

In spite of these unencouraging results 
progress has been made in establishing the 
criteria that must be met in the further 
search for radioactive substances which 
may be effective in the treatment of cancer. 
For example, the useful isotope must have a 
half-life value neither too long nor too 
short. It must not be so long as to be a 
menace because of its long retention within 
the body; it must not be so short as to be 
relatively inert by the time it is possible to 
introduce it into the body. Again, only 
those isotopes which are selectively ab- 
sorbed by some organ, tissue, or type of 
cells will be of value for treatment. Na”, 
which is evenly distributed in the extra- 
cellular body fluids throughout the body, 
offers no possibility for use in the treatment 
of malignant disease, although it is a valu- 
able tool in medical research. 

Research workers throughout the world 
are eagerly investigating the application of 
the radioactive isotopes to cancer therapy. 
A particularly inviting field is the incorpo- 
ration of radioactive elements into complex 
organic compounds, nucleoproteins for 
example. The number of possible com- 
pounds in this field would seem to be al- 
most unlimited and the relationship of 
nucleoproteins to rapid cell division is sug- 
gestive of the possibility that a compound 
may be discovered which would be the 
vehicle to localize radioactive substances 
in cancerous tissues. 

The dangers in the use of these new 
radioactive agents must be fully recog- 
nized. It is gratifying to know that they are 
not to be distributed until those in charge 
of their distribution are satisfied of the 
adequate training and experience of those 
who are to use them, and of the provision 
of proper facilities for their handling and 
application. Douglas Quick, in the Carman 
Lecture for 1947, has laid emphasis upon 
the shortcomings of the method, or lack of 
method, for the distribution of radium and 
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radon in the United States. He recommends 
especially the complete integration of 
radium therapy with therapeutic radiology. 
The best results are obtained only when 
the possibilities of roentgen and radium 
therapy are fully considered and _ cor- 
related in each individual case. The fol- 
lowing brief quotations from his Lecture 
which is filled with important suggestions 
are timely in this anniversary year: “Ra- 
dium fills a place in the field of radiation 
therapy that, so far, cannot be otherwise 
provided; unless it is used, and its applica- 
tions taught, the man in training will 
never know of those advantages, and the 
unfortunate patient is apt to become a 
casualty by omission.” ... impor- 
tant feature is to have the radium a part 
of, and controlled by, the therapy de- 
partment. It should not be loosely and mis- 
cellaneously spread  about.”... “The 
major responsibility of therapy by irradia- 
tion is still directed toward the relief of 
cancer. It is a serious responsibility. The 
least we can do is to provide and insist 
upon a full and complete training before 
endorsing assumption of such an obliga- 
tion.” 

Notwithstanding the wider applicability 
of the roentgen ray than was the case be- 
fore high voltages were available, radium 
continues to occupy an invaluable place 
in the treatment of cancer. It is vitally 
important, in every case in which its use is 
indicated, that it be applied by one who is 
fully informed of its hazards and who is 
adequately trained in all that pertains to 
dosage and methods of application. A fact 
that is little appreciated by the casual user 
of radium is that inadequate irradiation, 
whether because of under-dosage or poor 
distribution, is quite as harmful as over- 
dosage, since it may result in failure to 
cure a curable cancer. 

Pierre and Marie Curie in their little 
laboratory in a shed fifty years ago had no 
intimations of the revolutionary effects of 
their discovery upon physical science nor 
of its beneficent role in the treatment of 
cancer. We of the present generation can 
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best show our appreciation of their great new discoveries in the field in which they 
contribution to humanity by perfecting were the pioneers. 

and extending the use of the agent which 


they discovered and by pressing forward to ARTHUR C, Curistiz, M.D. 
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THE ANNUAL MEETING OF THE AMERICAN 


RADIUM 


HE fiftieth anniversary of the dis 

covery of radium was celebrated at the 
recent meeting of the American Radium 
Society held in Chicago from June 20 to 22, 
1948. ““The Achievements of Radium in the 
Fight Against Cancer’”’ was the topic of the 
Janeway Lecture by Sir Stanford Cade and 
an address on “Fifty Years of Radium” was 
delivered by Dr. Edith H. Quimby. The 
relative position of radium, roentgen rays 
and surgery in the treatment of cancer 
was discussed in symposia refresher courses 
and separate papers. The attendance at 
the meeting was one of the largest in 
the history of the Society and the pres- 
entations were well received. Important 
contributions to the program were made 
not only by representatives of radiotherapy 
from the United States and Canada but 
also by the following invited European 
guests of the Society: Baclesse, Baud and 
Lamarque of France; Berven of Sweden; 
Cade, Windeyer and Wood of England, and 
McWhirter of Scotland. 

A symposium was held on “Should 
Radiotherapy be Separated from X-ray 
Diagnosis?’ Those favoring this move 
brought forward much more convincing 
arguments than those opposing the change; 
they clearly showed the advantage of 
separation to the cancer patient and to the 
development of radiotherapy as a whole. 
The over-all improvement in radiotherapy 
following separation in some hospitals in 
the United States, in Sweden and espe- 
cially in England made it seem inevitable 
that sooner or later this example will be 
followed throughout the United States, 
especially in the larger hospitals. 

In the symposium on the “End Results of 
Treatment of Cancer of the Tongue’ a five 
year follow-up was reported in over three 
thousand cases from seven outstanding 
American and European Clinics. Six of the 
seven speakers chose radium for the pri- 
mary lesion in the tongue. The French and 
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most British authors advised interstitially 
placed lowintensity radiumelement needles; 
whereas Wood and Berven relied chiefly on 
external radium beam. In addition to the 
external irradiation, however, Berven elec- 
trocoagulated small uncontrolled cancer 
rests in 80 per cent of his cases. Only Hayes 
Martin of New York stated that he was 
reverting to excision, because of disap- 
pointment with irradiation of the primary 
lesion. 

The problem of metastasis to cervical 
lymph nodes was dealt with at the Curie 
Foundation by routine radical neck dissec- 
tion in all cases. Wood adjusted the fields 
of the radium beam for the primary tongue 
lesion in such a manner as also to include 
the lymph node bearing area. All other 
authors treated nodes only when clinically 
metastatic: When fixed, they were ir- 
radiated; when movable, Cade and Win- 
deyer advised resection; Berven treated 
first by radium beam and resected only if 
the nodes failed to respond to the irradia- 
tion. On the whole, one gained the impres- 
sion that the majority obtained their best 
results by interstitial use of radium needles 
for the primary and radical neck dissection 
for cervical node metastases. 

In the symposium on the treatment of 
mammary cancer, five year follow-up re- 
sults were reported in over ten thousand 
cases. The chief differences of opinion were 
as to whether simple or radical mastectomy 
was preferable and whether preoperative 
and postoperative roentgen therapy was 
valuable in cases with axillary lymph node 
involvement. McWhirter was the only one 
advising simple mastectomy and treatment 
of the axilla solely by roentgen irradiation: 
Postoperative roentgen therapy in 513 cases 
was preceded by radical and in 310 by 
simple mastectomy; survival was respec- 
tively 44.8 per cent and 56.1 per cent. The 
six other speakers and Adair who opened 
the general discussion preferred radical 
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mastectomy; only some of the authors com- 
bined this with preoperative or postopera- 
tive roentgen therapy or both. Their five 
year survival figures in cancer limited to 
the breast varied from 60 to 87 per cent in 
the different clinics, irrespective of whether 
or not radical mastectomy was combined 
with radiotherapy. In cases with axillary 
metastases, however, the addition of pre- 
operative or postoperative irradiation did 
seem to make a difference in some of the 
series where it was used routinely. Thus 
Cade’s figures rose from 29 per cent to 35 
per cent when radium was added and 
Berven quoted 30 per cent when only post- 
operative roentgen therapy was used and 
34 per cent when preoperative and post- 
operative treatment was given. Windeyer 
always used postoperative roentgen ther- 
apy in this stage of the disease; Taylor in 
selected cases and Haagensen only when 
there was microscopic evidence that the 
operation did not completely remove the 
cancer. 

In evaluating preoperative and _post- 
operative roentgen therapy it is well to 
bear in mind published information on the 
efficacy of certain tumor doses as shown by 
microscopic examination of irradiated tis- 
sue and clinical follow-up of cancers of the 
breast treated only by roentgen therapy. 
Thus, on microscopic examination of pre- 
operatively irradiated mastectomy speci- 
mens, marked radiation damage but not 
complete destruction of the cancer was 
noted in 38 patients receiving a tumor dose 
of 4,500 roentgens in eight weeks. The 
roentgen therapy was given a few days to 
one year before radical mastectomy at the 
Presbyterian Hospital, New York. Clinic- 
ally, 10 of 32 of the patients with cancer 
limited to the breast and axilla and treated 
only by roentgen therapy, remained free 
from cancer for from seven to eleven years. 
This result was not obtained, however, un- 
til the tumor dosage was raised to 6,000 or 
8,000 r in three months. Baclesse’s experi- 
ence at the Curie Institute, Paris, reported 
at this meeting, was similar. He also did 
not obtain clinical cures until his tumor 
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dosage in three to four months was 8,000 r 
or more. McWhirter administered a tumor 
dose of 3,700 r in two to three weeks. The 
shorter period of treatment made this 
dosage more cancerocidal and some growth 
restraint undoubtedly followed, probably 
increasing the five year survival rate. It is 
not likely, however, that this dosage could 
completely destroy mammary cancer in 
lymph nodes, nor that it could be as effec- 
tive as 8,000 r or over given in three to four 
months. It is difficult to compare Mc- 
Whirter’s statistics with those of the other 
speakers as the latter separated their 
operable cases into cases with and without 
axillary nodes, which McWhirter did not 
do. We will follow his experiment with in- 
terest, but for the present will advise 
radical mastectomy in cancer limited to the 
breast and even in those with a single in- 
volved node. Haagensen of the Presby- 
terian Hospital, New York, claims his 
radical mastectomies have done nearly 
equally well in both groups. We believe 
with Haagensen and with Taylor of the 
Massachusetts General Hospital that im- 
provement in the results of radical mastec- 
tomy is more likely to come from stricter 
selection of cases for this operation than by 
the routine addition of preoperative or 
postoperative roentgen therapy. Too many 
inoperable cases are still operated upon, in 
the hope that radiotherapy will correct 
surgical mistakes. It would seem preferable 
not to operate on these cases but to refer 
them, after biopsy, solely for treatment 
with roentgen rays. More vigorous irradia- 
tion can then be given and greater growth 
restraint obtained. 

The Refresher Courses, which were an 
innovation at this meeting and all separate 
papers were very well received. Refresher 
Courses will probably form part of future 
programs. There were discussed the treat- 
ment of cancer of the mouth, palate, 
larynx and pharynx, maxillary antrum, 
Bartholin gland, cervix, penis, rectum, and 
melanoma. A preliminary report was given 
on the use of cobalt® in needles and there 
were described experimental studies on 
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comparison of gamma and roentgen rays. 
Refresher Courses are usually not pub- 
lished. A great many requests were re- 
ceived, however, to have the material 
mimeographed and sold at cost. This will 
be done. 

This report would be incomplete if we 
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did not mention the help extended by 
generous friends of the American Radium 
Society, making it possible to invite the 
European guests. The intense interest 
shown by the farge audience testified to the 
appreciation of the presentations. 


Maurice Lenz, M.D. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer 


MEETINGS OF ROENTGEN SOCIETIES* 


Unitep States OF AMERICA 


AMERICAN ROENTGEN Ray SocIETY 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, lowa. Annual meeting: Netherland Plaza 
Hotel, Cincinnati, Ohio, Oct. 4-7, 1949. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting: Ambassador Hotel, 
Atlantic City, N. J., June 5-7, 1949. 

RADIOLOGICAL SociETY OF NorTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: Hotels Fairmont and 
Mark Hopkins, San Francisco, Calif., Dec. 5-10, 1948. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6. Annual meeting: Chalfonte-Haddon 
Hall, Atlantic City, N. J., June 5, 1949. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio, Annual Meeting: 1949, to be announced. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. W. Anderson, Tuscaloosa, Ala. Next 
meeting time and place of Alabama State Medical As- 
sociation, 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

RoentceN Ray Society 
Secretary, Dr..A. H. Levy, 1354 Carroll St., Brooklyn 13, 
N. Y. Meets monthly on fourth Tuesday, October to April. 

BuFFALO RADIOLOGICAL SOCIETY 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each month, 
October to: May inclusive. 

Centrat New York RoentcGEN Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

CENTRAL Onto RapDIoLocIcaL Society 

‘ Secretary, Dr. Paul D. Meyer, Grant Hospital, Colum- 
bus, Ohio. Meets at 6:30 p.m. on second Thursday of 
October, December, February, April, and June at Seneca 
Hotel, Columbus, Ohio. 

CuicaGo RoeNnTGEN SOCIETY 
Secretary, Dr. John H. Gilmore, 720 N. Michigan Ave., 
Chicago 11, Ill. Meets second Thursday of each month 
October to April inclusive at the Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. Eugene L. Saenger, 735 Doctors Bldg., 
Cincinnati 2, Ohio. Meets last Monday of each month, 
September to May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. George L. Sackett, 10515 Carnegie Ave. 
Cleveland 6, Ohio. Meetings at 6:30 p.M.on fourth Mon- 
day of each month from October to April. 

CotoraDo Society 
Secretary, Dr. Mark S. Donovan, 306 Majestic Bldg., 
Denver 2, Colo. Meets third Friday of each month at 
Department of Radiology, Colorado School of Medicine. 

Connecticut VALLEY Rapro.ocic Society 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 


Hartford, Conn. Meets second Friday of October and 
April. 
Da.ias-Fort WortH RoENTGEN Stupy CLuB 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 
Detroir ROENTGEN Ray AND Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 
East Bay RoeEnTGEN SOCIETY 
Secretary, Dr. Dan Tucker, 434-30th St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 
FLORIDA RADIOLOGICAL SOCIETY 
Secretary, Dr. F. K. Hurt, Riverside Hospital, Jackson- 
ville, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 
GeEorGIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet- 
ing of Medical] Association of Georgia in the spring. 
Houston X-ray CLus 
Secretary, Dr. Curtis H. Burge, 3020 San Jacinto St., 
Houston 4, Texas. Meets fourth Monday each month. 
RADIOLOGICAL SocieTy oF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 
ILLINOIS RADIOLOGICAL SocIETY 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, II]. Meets three times a year. 
INDIANA ROENTGEN SOCIETY 
Secretary, Dr. William M. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 
Iowa X-Ray Cius 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, lowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 
KANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Anthony F. Rossitto, Wichita Hospital, 
Wichita, Kan. Meets annually with State Medical Society. 
KENTUCKY RADIOLOGICAL SOCIETY 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 
Lone Istanp RADIOLOGICAL SocIETY 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 
Los ANGELES RADIOLOGICAL SocIETY 
Secretary, Dr. Moris Horwitz, 441 No. Camden Drive, 
Beverly Hills, Calif. Meets second Wednesday each 
month at Los Angeles County Medical Assn. Building. 
LoutstANA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 
LouIsvILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville General Hospital. 


* Secretaries of societies not here listed are requested to send the necessary information to the Editor. 
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MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. R. D. McDuff, 220 Genesee Bank Bldg., 
Flint 3, Mich. 

MILWAUKEE RoentTGEN Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota RADIOLOGICAL Society 
Secretary, Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg., Minneapolis 2, Minn. Two meetings yearly, one at 
timeof Minnesota State Medical Association the other in 
the fall. 

NEBRASKA RaDIOLOGICAL Society 
Secretary, Dr. Ralph C. Moore, Nebraska Methodist 
Hospital, Omaha 3, Nebr. Meets third Wednesday of 
each month, at 6 p.m. at either Omaha or Lincoln. 

New Roentcen Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

New Hampsuire Roentcen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York RoentceEnN Society 
Secretary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 P.M. 

Nortu Caro.ina RADIOLOGICAL Society 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 

Nortu Dakota RADIOLocIcaL Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 

NorTHERN CALIFORNIA RADIOLOGICAL CLUB 
Secretary, Dr. C. E. Grayson, Medico-Dental Bldg., 
Sacramento 14, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. Next 
meeting Sept. 27, 1948. 

Onto State RADIOLOGICAL SocIETY 
Secretary, Dr. Carroll C. Dundon, 2065 Adelbert Road, 
Cleveland 6, Ohio. 

OKLAHOMA StaTE RADIOLOGICAL 
Secretary, Dr. W. E. Brown, Tulsa, Okla. Three regular 
meetings annually. 

Orecon Society 
Secretary, Dr. Boyd Isenhart, 214 Medical Dental Bldg., 
Portland 5, Oregon. Meets monthly 2nd Wednesday, 
8:00 p.M., Library of University of Oregon Medical 
School. 

Or.veans ParisH RADIOLOGICAL Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Paciric NortHwest RADIOLOGICAL SociETY 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Paciric RoENTGEN Society 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Arthur Finkelstein, Graduate Hospital, 
1gth and Lombard St. Meets first Thursday each month 
October to May, at 8:00 p.m., in Thomson Hall, College 
of Physicians. 

PirrspurGH ROENTGEN SOCIETY 
Secretary, Dr. R. P. Meader, 4002 Jenkins Arcade 
Pittsburgh 22, Pa. Meets 6:30 p.m. at Webster Hall 
Hotel on second Wednesday each month, October to 
May inclusive. 
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Queens Roentcen Ray Society 
Secretary, Dr. J. E. Goldstein, 88-29 :63rd St., Jamaica 
3, N. Y. Meets fourth Monday of each month except 
during the summer. 


RADIOLOGICAL Section, Society 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 
more. Meets third Tuesday each month, September to 
May. 

Rapto.oaicat Section, Connecticut Mepicat Society 
Secretary, Dr. Robert M. Lowman, Grace-New Haven 
Community Hospital, New Haven 11. Meets bimonthly 
second Thursday, at place selected by Secretary. 

Rapro.ocica Section, Districr or CotumsBia 
Society 
Secretary, Dr. A. A. J. Den, 1801 K St., N. W., Washing- 
ton, D. C. Meets Medical Society Auditorium, third 
Thursday, January, March, May, October at 8:00 p.m, 


RADIOLOGICAL SecTION, SOUTHERN AssociATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Raprotoaicat Society or New JERSEY 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president. 

Rocuester RoentGeNn Ray Society, Rocuester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 


Rocky Mowuntain RaDIoLocica Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. 


St. Louis Society or Rap1o.ocists 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 

San Dieco Roentcen Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 


Section on RapioLocy, CAtirorniA MepIcAL AssociATION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 


Section on Raprotoey, Strate Mepicat Society 
Secretary, Dr. Harold L. Shinall, St. Joseph’s Hospital, 
Bloomington, IIl. 


SHRreveport Rapio.ocicat 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

Soutu Caroiina X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 


Tennessee RADIOLOGICAL Society 


Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 


Texas Soctrry 
Secretary, Dr. R. P. O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. Next meeting Jan. 7-8, 1949, Fort 

_ Worth, Texas. 

University oF MicnicAN DepaRTMENT OF ROENTGEN- 
oLocy STAFF MEETING 
Meets each Monday evening from September to June, 
at 7 p.m. at University Hospital. 


University oF Wisconsin RADIOLOGICAL ConFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 
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Uran State Rapio.ocicat Society 
Secretary, Dr. Angus K. Wilson, 343 S. Main St.,Salt Lake 
City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 

VIRGINIA RADIOLOGICAL SOCIETY 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

WaASHINGTON STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Homer V. Hartzell, 310 Stimson Bldg., 
Seattle 1, Wash. Meets fourth Monday each month, 
October through May, College Club, Seattle. 

X-Ray Strupy Crus or San Francisco 
Secretary, Dr. Ivan J. Miller, 49 Fourth St., San Francisco 
3. Meets monthly on third Thursday at 7:45 P.M., 
January to June at Lane Hall, Stanford University 
Hospital, and July to December at Langley Porter Clinic, 
University of California Hospital. 

CuBA 
SoclEDAD DE Rapio.ocfa y FIsioTERAPIA DE CuBA 


President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


Mexico 
SociEDAD Mexicana DE RADIOLOGIA Y FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11, 
Mexico, D. F. Meets first Monday of each month. 


BritisH EMPIRE 


BritisH INstiruTE OF RapioLocy INCORPORATED WITH 
THE ROENTGEN SOCIETY 
Medical Members’ meeting held monthly on third Friday 
at 2:30 p.m. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.1. 
Facu.ty OF RADIOLOGISTS 
Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 
SecTION OF RADIOLOGY OF THE Roya. Society or MepI- 
cINE (ConFINED TO MepicaLt MemBers) 
Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 
CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. E. M. Crawford, 2100 Marlowe 
Ave., Montreal 28, Que. Meetings January and June. 
SecTIon OF Raprotocy, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
SociETE CANADIENNE-FRANCAISE D’ELECTROLOGIE ET DE 
RapioLocie MEéEpDIcALES 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 
AUSTRALIAN AND New ZEALAND ASSOCIATION OF RapI- 
OLOGISTS 
Honorary Secretary, Dr. Alan R. Colwell, 
St., Sydney, N.S.W. 
Honorary Secretaries, State Branches: 
New South Wales, Dr. E. W. Frecker, 135 Macquarie 
St., Sydney. 
Victoria, Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 
Kilda. 
Queensland, Dr. J. Adam, 131 Wickham Terrace, 
Brisbane. 
South Australia, Dr. B. C. Smeaton, 178 North Ter- 
race, Adelaide. 
Western Australia, Dr. 
Georges Terrace, Perth. 
New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well- 
ington. 


35 Macquarie 


A. M. Nelson, 179-B St. 


SouTH AMERICA 


SocIEDAD ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 
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SOCIEDADE BrASILEIRA DE RapDIOLoG1A Mepica 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, Brazil. Meets monthly, except during January, 
February and March, 

SOCIEDADE BrASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Andrelino Amaral, Av. Brigadeiro Luiz 
Antonio, 644, Sao Paulo, Brazil. Meets monthly on sec- 
ond Tuesday at 9 p.m. in Sao Paulo at Av. Brigadeiro 
Luiz Antonio, 644. 


SociEDAD PERUVANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociacién Médica Peruana 
“Daniel A. Carrién,” Villalta, 218, Lima. 
SOCIEDAD DE RapioLocicA, CANCEROLOGIA Y FIsIcA 
Mepica UruGuay 
Secretary, Dr. Arias Bellini. 


ConrTINENTAL EvurROPE 


SociéTE Betce De RapIoLocie 
General Secretary, Dr. S. Masy, 111 Avenue des Alliés, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 

CESKOSLOVENSKA SPOLECNOST PRO 
RADIOLOGII V PRAZE 
Secretary, Dr. Roman Blaha, Praha xu, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

Po.isH Society oF RADIOLOGY 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Next meeting, Krakow, June 2 and 3, 
1949. 

Gpansk Section, Society oF RADIOLOGY 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10.30, X-Ray 
Dept., Akademia Gdansk. 

Warsaw Section, Po.isH Society or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 

SociETATEA ROMANA DE RADIOLOGIE SI ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Maracine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

Att-Russ1an RoenTGEN Ray Association, LENINGRAD. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 


RONTGENOLOGII A 


LENINGRAD ROENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock, State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Roentcen Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S, T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SocreEDAD EspANOLA DE RADIOLOGIA Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 


SCHWEIZERISCHE RONTGEN-GESELLSCHAFT (SOCIETE 
Su1sseE DE RaDIOLoGte) 
President, Dr. H. E. 
Switzerland. 

SocretTa ITALIANA DI RaproLoc1a MeEpIcA 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano 
Torino, Italy. Meets biannually. 


Walther, Gloriastr. 14, Zirich, 
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LOS ANGELES RADIOLOGICAL SOCIETY 


The first annual Mid-Winter Radiologi- 
cal Conference sponsored by the Los An- 
geles Radiological Society will be held at 
the Biltmore Hotel, Los Angeles, California 
on Saturday and Sunday, February 26 and 
27, 1949. All of the courses will be given by 
prominent Pacific Coast radiologists. At 
the Biltmore Hotel on Saturday evening, 
February 26, a banquet will be held pre- 
ceded by cocktails. The main speaker of 
the evening following the banquet will be 
Dr. Frederick E. Templeton of Seattle, 
Washington, whose subject will be “The 
Differential Diagnosis of Benign and Malig- 
nant Gastric Lesions.’”’ Reservations and 
information concerning the meeting can 
be obtained by writing to Dr. Donald 
Laing, 75 North Madison Avenue, Pasa- 
dena 1, California. Fifteen dollars is the 
fee for the entire two day session. 


NORTH CAROLINA RADIOLOGICAL 
SOCIETY 

The North Carolina Radiological Society 
held its October meeting in conjunction 
with the Matheson Foundation Medical 
Lectures in Charlotte, North Carolina, 
on October 22, 1948. During the morning 
session an hour was devoted to a Film 
Reading Session in which the following 
guests participated: Dr. Paul C. Swenson, 
Dr. Robert J. Reeves, Dr. J. P. Rousseau 
and Dr. E. P. Pendergrass. A paper en- 
titled “Problems in the Diagnosis of Dis- 
eases of the Large Intestine” was given by 
Dr. Paul C. Swenson, Professor of Radiol- 
ogy, Jefferson Medical School, Philadel- 
phia. 


ANNUAL LIPIODOL AWARDS FOR 1948 


Roentgenologists from all sections of the 
country submitted examples of diagnostic 
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roentgenograms in the Annual Lipiodol 
Awards program for 1948. The technical 
excellence of the many entries offers fur- 
ther evidence of the great progress achieved 
in this specialty. 

Awards were made to roentgenologists 
in four categories of roentgenography. 
Entries submitted were judged for the 
extent of diagnostic features revealed and 
general technical excellence of roentgeno- 
grams in otolaryngology, bronchography, 
uterosalpingography and the delineation 
of sinus tracts. The six roentgenologists 
receiving awards were: otolaryngology 
Dr. Henry M. Scheer, New York; broncho- 
graphy—Dr. J. A. Crellin, Philadelphia, 
and Dr. Louis Schneider, New York; 
uterosalpingography—Dr. A. P. Echter- 
nacht, Crawfordsville, Indiana, and Dr. 
B. S. Epstein, New York; sinus tracts 
Dr. Sidney E. Foster, San Francisco, and 
Dr. B. S. Epstein, New York. 

Entries were reviewed by a distinguished 
board of judges consisting of Dr. Lawrence 
Reynolds, President of the American 
Roentgen Ray Society; Dr. Ira H. Lock- 
wood of Kansas City, Missouri, and Dr. 
Irving Schwartz of New York. 


EXECUTIVE COUNCIL AWARDS 
AMERICAN ROENTGEN RAY SOCIETY 
The Awards (First Award, $500.00; 

Second Award, $300.00) are granted for 
original, unpublished, scientific contribu- 
tions prepared by candidates for admission 
to membership in the American Roentgen 
Ray Society and considered worthy of the 
Awards by the Executive Council. It is 
understood (a) that one, both, or neither 
of the Awards need be granted in a given 
year; (b) that the candidate receiving the 
Award must be elected to membership in 
the Society; and (c) that a suitable certifi- 
cate accompany the Award. 
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Lainc, D. R.: The roentgen treatment of 
subacute sinusitis in children. . 
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ROENTGEN DIAGNOSIS 
HEAD 


Capron, D. Intracerebral calcification in a 
microcephalic. Lancet, May 22, 1948, 7, 795. 


This is an incomplete case study of a nine 
months old female microcephalic Eurasian. 
Clinically the child was listless and backward. 
The chief interest centers around the roent- 
genogram of the skull which is well reproduced 
and presents a very unusual symmetrical cal- 
cification thought to be in the walls of grossly 
dilated lateral ventricles. Infantile toxoplas- 
mosis is suggested as a possible diagnosis.—f. §. 
Summers, M.D. 


PENNYBACKER, Joe. Cerebellar abscess; treat- 
ment by excision with the aid of antibiotics. 
J. Neurol., Neurosurg. Psychiat., ¥eb., 
1948, 77, I-12. 


In a series of 100 brain abscesses in the past 
nine years, 18 were cerebellar and, with one 
exception, all were due to mastoid infection. 
Of the first 9 cases, only 2 survived. Of the 
last 9 cases, 8 recovered. 

Increased recovery of the latter group was 
directly referable to instillation of penicillin 
into the abscess cavity. 

The author states that roentgenograms of the 


skull were of no particular help in diagnosis of 


cerebellar abscess other than to show the 
presence of a mastoid infection. On the other 
hand, instillation of thorotrast and penicillin 
into these abscess cavities following aspiration 

was of considerable help in judging the size of 
the abscess and therefore progress in healing. 
For example, if an abscess does not demon- 
strably reduce itself over a reasonable period 
of time as demonstrated by thorotrast, total 
excision is to be contemplated.—Russe// R. 
Fauernig, M.D. 


Puitiips, GILBerT. Primary cerebral hydatid 
cysts. Neurol., Neurosurg. Psychiat., 
Feb., 1948, 77, 44-52. 

Preoperative diagnosis of a primary cere- 
bral hydatid cyst is uncommon even in a 
country (Australia) where hydatid cyst is 
relatively common. Symptomatology usually 
implies only the presence of a space-occupying 
lesion causing increased intracranial pressure; 
however, the disease should be suspected in 
such a picture seen in a child referred from a 


sheep-raising district. If one is not aware of 


this possibility, the intracranial field may be 
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sprayed with scolices through performance of 
a ventriculogram or improperly planned opera- 
tion. Therefore, if hydatid cyst is suspected, air 
studies should not be carried out and localiza- 
tion should be made from the clinical picture. 
There is no objection to following the post- 
operative course with encephalograms after 
the cyst has been completely removed.—Her 


bert Lobsenz, M.D. 


INGRAHAM, F. D., Baitey, O. T., and Barker, 
W. F. Medulloblastoma cerebelli; diagnosis, 
treatment and survivals, with a report of 56 

cases. New England F. Med., Feb. 5, 1948, 
238, 171-174. 


In 1925 Bailey and Cushing described medul- 
loblastoma cerebelli as a midline cerebellar 
glioma of childhood characterized by rapid 
growth, abrupt onset of increased intracranial 
pressure, and cerebellar dysfunction. It is now 
well known that medulloblastomas are far 
better treated by irradiation: than by radical 
surgery, but the optimum radiation dosage and 
the role of surgery remain to be more precisely 
evaluated. 

Fifty-six patients with histopathologically 
verified medulloblastoma cerebelli, seen at the 
Children’s Hospital (Boston) and the Peter 
Bent Brigham Hospital since 1930, were re- 
viewed. Eighteen were in the first five years of 
life; 24, in the second five years. However, 
typical tumors were seen in patients as old as 
thirty-seven and sixty-five years. 

Although 41 tumors occupied the classic 
midline cerebellar location, 10 were in the pons 
and pontine angle, and 5 were in the cerebellar 
hemispheres. The average age of patients with 
midline and hemisphere tumors was 7.5 years; 
that of the pontine and angle tumors, 16.1 
years. 

Symptoms had been present for an average 
of three months before hospitalization. While 
the clinical picture is usually characteristic, 
benign or radioresistant posterior fossa tumors 
may mimic the pattern often enough to make 
biopsy important before roentgen therapy is 
begun. 

Posterior fossa exploration was carried out 
in $3 cases. Surgical measures consisted of 
biopsy, removal of tumor bulk if convenient, 
and re-establishment of cerebrospinal fluid 
drainage when necessary by a Torkildsen tube 
in children, or by third ventriculostomy in 
adults. 
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Nineteen cases showed characteristic exten- 
sion to subarachnoid spinal and cerebral path- 
ways. Those with spinal metastases usually 
showed cord symptoms, 
pain, cord bladder, 
syndrome. 

Seven of 
years; 


including segmental 
paraplegia, or Horner’s 
the 56 
only 3 


patients survived three 
of the 7 survived five years; 1 
patient still living twenty-two years after her 
original admission. Analysis of survival ac- 
cording to type and amount of treatment shows 
the marked effectiveness of roentgen therapy 
in prolonging life and affording comfort in this 
extremely malignant tumor. Seventeen patients 
received no roentgen therapy, with an average 
total survival time of 0.3 months. Six received 
an undetermined amount of roentgen therapy, 
with an average survival of 7.4 months. Nine 
received 150-2,850 r, with an average survival 
of 7.6 months. Fifteen received 4,500-9,600 r 
with an average symptom-free interval of 24.0 
months, and average survival of 31.6 months. 
Nine received 10,800—30,000 r, with an average 
symptom-free interval of 44.6 months, and 
average survival of 54.0 months. The pine 
emphasize that although the larger doses of 
radiation may be assumed to be the cause of 
the longer survival, it is also true that only 
those patients who lived a relatively long time 
after admission could the 
doses. 


accumulate large 
Leukopenia occasionally required interrup- 
tion of treatment. Most patients suffered from 
post-therapy vomiting, and 1 died of acute 
cerebral edema after one treatment of 150 r. 
Despite the large doses given (up to 30,000 
r to the skull and spine over three and 
years), 


a half 
no degenerative changes in the central 
nervous system were observed. 

The authors conclude that the present man- 
agement of choice begins with immediate ex- 
ploration as soon as the diagnosis of posterior 
fossa tumor is made, in order not to jeopardize 
the vision of children who have a benign cere- 
bellar tumor. The tumor is biopsied at opera- 
tion, and a larger portion of the tumor resected 
if possible, and a means for circulation of 
cerebrospinal fluid is provided if necessary. As 
soon as the wound has healed, the patient is 
given intensive radiation therapy to the skull 
and spine, to a dose of approximately 5,000 r. 
The cerebellar portals are given an additional 
course in six months, sooner if necessary. Re- 
exploration is indicated if obstruction to cere- 
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brospinal fluid drainage appears or recurs; a 


Torkildsen tube is used in younger patients, 
but a third ventriculostomy may be effective 


in adults.—Henry P. Brean, M.D. 


NECK AND CHEST 


Warp, R. Cancer of the 
Med., March, 1948, 68, 17 


thyroid. 


172 


California 


The classic signs of advanced thyroid cancer 
rapid growth, fixation, hoarseness, and dys- 
phagia—are signs of impending death. Recog- 
nition of early cancer of the thyroid, 
is difficult, 


means. 


however, 
and often impossible by clinical 
Carcinoma is not common in diffuse 
toxic goiter, or in diffuse non-toxic dea en- 
largements of adolescence or pregnancy. In 
nodular goiters, on the other hand, malignancy 
is common, particularly in men, in children, or 
where the nodule is solitary. 
per cent of nodular goiters 
fifteen may be malignant. 


More than 20 
children under 
In adults, about 5 
per cent of clinically benign nodular goiters 
prove to be malignant on pathological examina- 
tion, and the percentage is much higher if the 
thyroid mass is solitary. In men, more than Io 
per cent of multinodular goiters prove to be 
malignant, although nodular goiter 
ten times more frequent in women. 


is six to 
In a large 
clinic series, there was I cancer in each 8.3 
males with nodular goiter, and in another series 
1 malignancy to each 6 male patients. 

Since the prognosis for cure and survival is 
highest for those patients in whom malignancy 
is discovered only on pathological examination, 
and lowest for those in whom malignancy is 
already suspected clinically, surgical removal 
should be advised for those patients with nodu- 
lar goiter who fall into the groups with rela- 
tively high likelihood of malignancy. 
the solitary nodules, nodular 
men, and nodules in children. 


These 
are goiters in 
One is therefore justified in advising opera- 
tion for all men with nodular goiters; for all 
patients, male or female, with solitary tumor 
of the thyroid; for all children with nodular 
goiter; and for all patients who show recent 
increase in size, pressure symptoms, or dys- 
phagia in long-standing nodular goiters. 
Surgically, the nodule should not be simply 
enucleated, but the involved lobe should be 
excised. If biopsy shows a papillary carcinoma, 
the bulk the tumor should be 
followed by roentgen therapy. 
malignancy is 


removed, 
If anaplastic 


demonstrated, the author 1s 
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pessimistic over the possibility of cure, doubt- 
ing the value of radical operation and question- 
ing the value of even palliative irradiation. The 
presence of discrete lymph node metastases, 
however, should not in itself contraindicate an 
attempt at surgical and radiotherapeutic cure, 
as these are often papillary carcinomas res- 
ponsive to roentgen therapy.—Henry P. Brean, 
M.D. 


KJELLBERG, SVEN Ro.anpb. A previously un- 
reported sign of foreign bodies in the trachea. 
Acta radiol., 1948, 29, 300-302. 


If a non-radiopaque foreign body is present in 
the trachea and the usual signs of broncho- 
stenosis are lacking or are uncertain or insig- 
nificant, the roentgenological diagnosis then 
becomes much more difficult. In such cases a 
sign which depends on the softness of the 
tracheal cartilaginous rings in small children 
can be of great help. If a foreign body is lodged 
in the trachea, on inspiration the trachea below 
the foreign body becomes considerably dilated, 
especially the larynx and pharynx. On expira- 
tion, the lower portion of the trachea, on the 
contrary, either widens slightly or returns to 
normal width, while above the foreign body, 
the air passages become of normal or possibly 
narrower than the normal width.—Mary Fran- 
ces Vastine, M.D. 


NIELSEN, Karen. A case of multiple tracheal 
diverticula. Acta radivl., 1948, 29, 331-234. 


Tracheal diverticula can be divided in the 
following groups: 

1. Those which are supposed to be congeni- 
tal. They are always situated on the right side 
of the trachea at the site of the tripartition of 
the bronchial tree. They always extend 
obliquely down and outwards and are shaped 
like a short cylindrical tube. It is presumed 
that they are rudimentary bronchi. 

2. Flask-shaped diverticula which usually 
have a narrow inlet. These are usually found in 
the middle third of the trachea to the right at 
the junction of the cartilaginous and membran- 
ous portions. Usually they are small and are 
often multiple. As a rule, they contain a 
viscid mucus. This type has never been found 
in children. They probably result from the 
retention of mucus in the paratracheal glands 
or from increased intratracheal pressure. 

3. Diverticulum-like groove-shaped protru- 
sions of the posterior tracheal wall. These di- 
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verticula are delimited by transverse crescent- 
shaped mucous membrane folds connecting the 
ends of the cartilage posteriorly. The trachea 
is usually dilated. There is atrophy of the elastic 
muscular tissue. These diverticula are usually 
seen in adults who have suffered from chronic 
respiratory tract diseases.—Mary Frances Vas- 
line, M.D. 


Maurer, Eimer, and DeSrerano, GeorGe A. 
Eosinophilic granuloma of rib. ¥. Thoracic 
Surg., June, 1948, 77, 350-356. 


Solitary eosinophilic granuloma may simu- 
late bone cyst, giant cell tumor, Ewing’s tumor, 
solitary myeloma, osteogenic sarcoma and os- 
teomyelitis. Multiple lesions may present the 
same findings as multiple myeloma, metastatic 
tumor, osteitis fibrosa cystica, Letterer-Siwe 
disease and Hand-Schiiller-Christian disease. 

Approximately 39 cases of eosinophilic 
granuloma have been reported to date. Only 6 
of these lesions have been solitary in the rib. 
The following case of a sixteen year old boy 
with a clinical history and roentgenologic 
findings consistent with osteogenic sarcoma is 
reported. Pain in the left chest was the only 
symptom complained of. A destructive, ex- 
pansile process involving the posterior 9 cm. 
of the fifth rib on the left was seen on the roent- 
genogram. Pleural thickening about the lesion 
was noted. This seemed to favor an infectious 
process, such as osteomyelitis, while the bone 
destruction and expanding character of the 
tumor suggested a primary rib sarcoma. Giant 
cell tumor was also considered in the differen- 
tial diagnosis. The diagnosis of eoisnophilic 
granuloma was made from the surgical speci- 
men removed. 

The roentgenographic appearance, pathol- 
ogy, treatment and prognosis of eosinophilic 
granuloma is discussed.—Frederick M. Reis, 


M.D. 


Lioyp, Mitron S. Tumors of the anterior 


mediastinum; report of six cases. Dis. of 


Chest, May-June, 1948, 74, 396-414. 


The author reports in detail with roentgeno- 
grams of 6 cases of which § were treated sur- 
gically. These included 3 teratomas, one each 
lipoma, lymphangioma, and “undifferentiated”’ 
tumor of newborn. The importance of roentgen 
examination for early diagnosis is stressed, as 
well as prompt surgical intervention before the 
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cysts becorne infected or ruptured. Fred R, 


Gilmore, M.D. 


SopEMAN, W. A. Pulmonary heart disease. 
Dis. of Chest, May-June, 1948, 74, 360-365. 
The author collected 123 Cases of cor pul- 

monale for analysis of pulmonary hypertension 

due to pulmonary disease per se: 
emphysema, 14 bronchial asthma, 9 tuberculo- 
sis, 8 silicosis, 7 bronchiectasis, and § silico- 
tuberculosis. These conditions cause a change 
in the alveolar pressure SO as to increase resist- 
ance of blood flow to the lungs. The pulmonary 
fibrosis, compensatory polycythemia, and over- 
filling of the heart are secondary aggravating 
factors. The clinical picture is described with 
distended neck veins, hepatomegaly, prolonged 
circulation time, and dependent edema, as 
well as dyspnea, cough, and hemoptysis. Cya- 
nosis is a serious sign of early failure. The usual 
studies 
namics, 


involve electrocardiogram, 
and other 


hemody 


labo rate ry cedures. 


Roentgenographic and fluoroscopic evidence of 


right ventricle enlargement with prominent 
pulmonary conus may be seen on the oblique 
views long before other evidence of cardiac 
enlargement. Only 4 of 15 cases with a single 
posteroanterior film showed suspicious evidence 
of cor pulmonale.—Fred R. Gilmore, M.D. 


GuBercrits, A. Ya. Occult injuries to the 
heart. dm. Rev. Soviet Med., Dec. 1947 
Jan. 1945, 5, 61-63. 


This communication deals with 26 cases and 
consequences of lodged foreign bodies in the 
heart. Splinters were localized in the great 
vessels in 2 cases and in the cardiac musculature 
in 24 cases. In no case was the foreign body 
found in the cavities of the heart. - 

The author feels that fluoroscopy is the diag- 
nostic method of choice in foreign body injuries 
of the heart and it is superior to roentgeno- 
graphy. It should be performed routinely, 


slowly turning the patient about an axis of 


360°. It is essential to determine whether the 
foreign body is situated within a cavity, or in 
the wall, or whether it lies near the cardiac 
shadows. If it lies in the muscle or near the 
cardiac shadow the splinter shows movements 
synchronous with systole and diastole. If the 
foreign body lies in one of the heart cavities it 
makes whirling movements as a result of the 
blood current. Such cases have been reported. 


75 cases of 
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There may be very little reduction in the 
working capacity of these patients. 

In most cases no absolute indication exists 
for removal of a metal splinter from the heart. 
Surgical intervention may be justified when a 
purulent infection occurs in the area of the 
foreign body or when 
implies danger. 


a beginning migration 


R. A. Butz, M.D. 


Tuomas, S. F., and Gartanp, L. H. Roentgen 
cardiac kymography; electrocardiographic 
correlation. California Med., March, 1948, 
08, 126-129. 


Introduction of single slit roentgen kymo- 
graphy by Sabat in 1911, and perfection of the 
multiple slit method by Stumpf in 1928, have 
made available a technique for permanently 
recording the pulsations of the heart and great 
vessels. In order to evaluate one aspect of the 
reliability of roentgen kymography in diagnosis, 
the authors correlated the kymographic find- 
ings of 249 cases with the electrocardiograms. 

Using a conventional kymograph with mul- 
tiple o.4 mm. slits and a film excursion of 12 
mm., exposures of 13 to 2 seconds were made 
in mid-inspiration at as near neutral respira- 
tory pressure as possible. Criteria for kymo- 
graphic diagnosis of myocardial abnormality 
included decreased height of wave, sharpening 
or splintering of peak, and suppression or 
paradoxical reversal of local movement. 

Average age of the cases was thirty-eight 
years; for those with a clinical diagnosis of 
coronary artery disease or hypertension, it was 
44.5 years. The group comprised patients with 
suspected or known cardiac disorder, ranging 
from functional disturbances to myocardial 
infarction. 

Roentgen kymographic and electrocardiac 
diagnoses correlated well in 80.5 per cent of 
the cases, or 201 patients. In this group, both 
methods were positive in 11.3 per cent, negative 
in 58.4 per cent, and questionable in 10.8 per 
cent. There was failure of correlation in 48 
cases, or 19.5 per cent. Twenty of the failures 
were unequivocal disagreements, and probably 
represent inherent error in either method of 
examination. In the other 28 cases of lack of 
correlation, one of the methods was question- 
able while the other was positive or negative, 
and the lack of correlation therefore not clear- 
cut. The authors point out that, if it is assumed 
the findings in this last category of uncertain 
correlation may still have been of clinical value 
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in arriving at a diagnosis, the over-all figures 
result in an error of less than Io per cent. 

Kymograms of 4 illustrative cases are shown, 
1 demonstrating a pathologically verified myo- 
cardial infarct in which the electrocardiogram 
was negative. Films of two other myocardial 
infarcts, and of a stab wound of the heart, are 
also presented. 

Properly interpreted roentgen kymograms, 
therefore, are a reliable source of information 
supplementing clinical and conventional roent- 
genologic methods. Occasionally they provide 
data not obtainable clinically or electrocardio- 
graphically. Roentgen kymograms may supply 
important diagnostic information in suspected 
myocardial disease when the electrocardiogram 
is inconclusive or even negative.—Henry P. 


Brean, M.D. 


Wa Lp, B. Contributions on the roentgenology 
of the left auricle. Acta radiol., 1948, 29, 


335-342. 


Direct roentgenological representation of the 
posterior wall of the left auricle cannot be 
afforded because this portion of the heart has 
no surface of contact with the air-containing 
lung. The author demonstrates by both ana- 
tomic and roentgenological investigations that 
the outline of the heart shadow on the right, 
when confined to the right anterior oblique 
position, is always formed by the right auricle 
and not by the left one. The upper portion of 
the right border of the heart shadow may pro- 
trude in the right anterior oblique position 
should pathological enlargement of the left 
auricle occur. Such protrusion is caused not by 
alterations in the posterior wall of the left 
auricle but by expansion of the heart directed 
ventrally and to the right.—Mary Frances 
Vastine, M.D. 


SINGER, Jacos J. Bronchiectasis. Dis. of Chest, 
Jan-Feb., 1948, 74, 92-106. 


The author outlines the salient features of 
bronchiectasis. The most common etiological 
agents are nasal sinus disease associated with 
pulmonary findings, and silicosis. It is classified 
in two forms; ; congenital, and acquired bronchi- 
ectasis. The first is noted with cysts, and con- 
genital malformations, while the second usually 
follows exanthomatous diseases, foreign bodies, 
and tumors. The clinical symptoms of cough, 
expectoration, and hemoptysis are correlated 
with the pathological processes. The role of 
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roentgen diagnosis is stressed in differentiating 
the various bronchiectatic dilatations: grape, 
clubbing, cylindrical, saccular, and bead forma- 
tion. The author outlines various methods of 
bronchography using iodized oil and warns of 
the infrequent allergy, iodism, which usually 
subsides in several days, and the rare atelectasis 
due to an oil-blocked bronchus. He concludes 
the modern medical and surgical treatment by 
stating that the only effective cure is surgical 
removal of the diseased portion of lung.—Fred 


R. Gilmore, M.D. 


SKELETAL SYSTEM 
SCHLEICHER, Emit Maro. Miliary tuberculosis 
of the bone marrow. dm. Rev. Tuderc., 


Feb., 1946, 53, 115-121. 


Data derived from postmortem material and 
from terminal and known cases of pulmonary 
and generalized miliary tuberculosis showed 
that tuberculosis affects the bone marrow fre- 
quently enough to justify the use of the sternal 
aspiration method as a means of detecting the 
disease early. The use of a standard sternum 
needle makes the method a simple and safe 
procedure. The author has not observed any 
serious injury to the bone. Serial aspirations 
can be done at short time intervals without great 
discomfort to the patient. Thus the possibility 
is open to obtain information with respect to 
the course of the disease and by the same token 
the effectiveness of chemotherapeutic agents 
may be studied in man. Aspirated sternal 
marrow can be directly innoculated into a 
guinea pig, cultured, imprinted or smeared on a 
glass slide for the demonstration of the tubercle 


bacillus.—Fames F. McCort, M.D. 


Knutsson, Foike. Two synovial fibrosarco- 
mas (Jénsson). Acta radiol. Jan., 1948, 29, 
4-6. 


In his doctor’s thesis Jénsson has clarified 
the nomenclature of malignant tumors arising 
in joint capsules, tendon sheaths, and bursas. 
He divides these malignant synovial tumors into 
two different groups, namely synovialomas 
and synovial fibrosarcomas. These two kinds 
of tumors show both clinical and micro-anatom- 
ical differences. The synovialomas are more 
malignant and often metastasize to the regional 
iymph glands, the lungs and internal organs. 
The synovial fibrosarcomas, on the other hand, 
very seldom metastasize to the lungs and other 
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internal organs. The synovialomas, as distinct 
from the fibrosarcomas, are very responsive to 
roentgen treatment. 

The fibrosarcomas sometimes contain calci- 
fications causing them to have a roentgen 
diagnostic interest. The author describes 2 cases 
of synovial fibrosarcoma. In the early stages, 
the synovial fibrosarcoma is usually inter- 
preted as an inflammatory process. There is 
extreme tenderness but no spontaneous ache. 
Surgical intervention and roentgen treatment 
are necessary. There is a risk of local recurrences 
and remote metastases. 

In his 2 cases, the author could ascertain the 
diagnosis through the characteristic calcifica- 


tion. The calcifications consisted principally of 


sharp-edged shards which proved they were 
part of the tumor structure. Calcium precipita- 
tion in a necrotic tissue would have a more un- 
characteristic, amorphous appearance.—Mary 
Frances Vastine, M.D. 


WESTERHORN, ANDERS. Marrow 
recent fractures, pseudarthrosis, and bone 
plastic experience in 100 cases. Ann. Surg., 
April, 1948, 727, 577-591. 


In this excellent paper the relatively new 
method of fixation of long bone fragments by 
intramedullary nailing is well demonstrated 
with the apparatus used and with illustrative 
cases for each type of orthopedic problem it best 
serves. The author is very encouraged with his 
results. In his opinion it represents an important 
advance in treatment of fractures of the femur 
as nailing of hip fractures. The intramedullary 
nails are made of stainless steel of several widths 
and ranging in lengths from 10-45 cm. The 
nails are thin and V-shaped but of good quality 
steel so although flexible they will not bend. 
The advantages of this construction permit 
firm fixation in the marrow cavity and mini- 
mum involvement of the marrow and endos- 
teum by the nail surface. Special tools are re- 


quired for both the insertion and removal of 


these nails. 

In fractures of the femur the nail can be in- 
serted directly through the soft bone of the 
upper surface of the greater trochanter. How- 
ever, in the humerus, radius, ulna and tibia a 
small hole must be made in the cortex some 
distance from the fracture site. In the actual 
procedure it is essential to have close apposition 


of the fragments to permit direct threading of 


the nail from one portion of the medullary 
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cavity to the next. Empirically it was found 
best to use a leader in the form of a Kirschner 
wire. This is done under fluoroscopic control or 
using multiple films. In judging the size of the 
nail to use, at 75 cm. focal distance the marrow 
is actually 1 mm. smaller than it appears on the 
roentgenogram. Although the marrow cavity 
of the femur is symmetrical it has been found 
that the central portion of the tibial marrow 
cavity is the narrowest so in fractures of the 
proximal and distal thirds of the tibia firm fixa- 
tion is difficult to obtain. The dangers of intra- 
medullary nailing include marrow destruction, 
fat embolism and osteomyelitis. Actually there 
is little marrow damage and the nails are re- 
moved once the fracture is solid. Fat embolism 
has not definitely been proved to result from 
the nailing procedure or the fracture site itself. 
To date the experience with infection has been 
unusual in that the patients with open wounds 
have done well with naiiing. In those cases 
where the nail was removed because of osteo- 
myelitis the infection became worse. The 
author believes the nail permits the pus to drain 
off. 

The advantages of intramedullary nailing in 
fractures and pseudarthrosis are: (1) very firm 
fixation of the fragments with close apposition, 
(2) shortened bed stay, (3) early weight bear- 
ing, (4) reduced pain, and (5) less in the way of 
secondary change due to long immobilization, 
i.e., stiff joints, muscular atrophy and circula- 
tory disorders.—T. D. Allison, M.D., and C. L. 
Hinkel, M.D. 


Co.tson, G. M., and Wittcox, A. Phalangeal 
metastases in bronchogenic carcinoma; re- 
port of three cases. Lancet, 1948, 7, 100-102. 


This is a report of 3 cases seen at the Middle- 
sex Hospital. In all 3 cases the phalangeal 
metastases closely resembled, clinically, an in- 
flammation and were at first assumed to be a 
paronychia, Whitlow or infected bunion. Roent- 
genography revealed the true nature of the 
lesion and biopsy confirmed its origin. 

In two cases the phalangeal symptoms ap- 
peared six and eight weeks before the clinical 
signs of pulmonary involvement. 

The cause for this unusual metastasis is 
thought to be the easy access of the bronchial 
growth to the pulmonary veins, thence to the 
systemic arteries.—¥. S. Summers, M.D. 
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Lennon, WILLIAM, and CHALMERS, ISABELLA. 
Ankylosing spondylitis. Lancet, 1948, 7, 12- 
15. 

This is a report of 32 cases seen at the 
Rheumatic Unit, Royal Free Hospital, London, 
in a twelve month period. They found the com- 
monest age of onset to be the third decade. One 
case started at II years of age, 6 cases at 15- 
20, 14 Cases at 20-30, 9 Cases at 30-40 years, I 
case at 40-S$0 years and I case at 50-60 years. 
These cases were of all types of physique and 
not necessarily confined to the virile athletic 
type as suggested by some writers. They could 
find no definite association between this disease 
and “‘septic foci.” 

The authors believe that the early roentgen 
changes in the sacroiliac joints are the key to 
early diagnosis even in the absence of clinical 
findings (2 cases). They find much relief of pain 
and stiffness from roentgen therapy, but can 
draw no conclusions as to its altering the 
ultimate course of the disease.—f. S. Summers, 


M.D. 


BLOOD AND LYMPH SYSTEM 


SymMers, Douctas. Lymphoid diseases. 4rch. 

Path., Jan., 1948, 45, 73-131. 

This paper is an excellent review of the 
lymphoid diseases grouped into Hodgkin’s 
disease, giant follicular lymphadenopathy, 
lymphoid leukemia, lymphosarcoma, and gas- 
trointestinal pseudoleukemia of Briquet. There 
is an extensive discussion of the etiology, patho- 
logical aspects, symptoms and signs, diagnosis 
and treatment of each disease. The paper is 
recommended to the reader in the original. 
The author emphasizes that all these diseases 
are initiated by hyperplasia of the lymph fol- 
licles and that they are primary in the deep 
lymphoid structures, seen only in the super- 
ficial nodes as a late and secondary finding. The 
theories concerning the etiology and nature of 
Hodgkin’s disease remain unsettled. Symmers is 
convinced that the majority of the evidence 
favors the disease as an infective process. The 
opposing view is that it is a primary cancer of 
lymph nodes. The author’s theory includes that 
Hodgkin’s disease is a process of myeloidization 
of lymphoid structure with embolism of mega- 
karyocytes from the marrow as instigating fac- 
tors. A related theory was advanced by Medlar 
in that Hodgkin’s disease is a primary malig- 
nancy of the bone marrow with megakaryocy- 
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toblasts metastasizing to the lymphoid struc- 
ture. 

Giant follicular lymphadenopathy usually 
pursues a benign course for long periods. It is 
markedly radiosensitive throughout most of 
its course. Cases of transformation into Hodg- 
kin’s disease or lymphoid leukemia have been 
recorded with rapid terminal sequences. 

The classical course of lymphoid leukemia re- 
mains remarkably constant in most cases. 
However, two general groups exist, namely (1) 
the lymph nodes are generally enlarged and the 
spleen remains normal or relatively so, and (2) 
the situation is reversed with a huge spleen and 
little lymph node enlargement. 

The parallelism of lymphosarcomatous le- 
sions in dogs caused by a virus is discussed with 
reference to human cases of lymphosarcoma. 
Lymphosarcoma presents a complex clinical 
picture and the cases are grouped into five 
categories: (1) involvement of paired organs, 
(2) superficial nodes in localized areas, (3) 
intrathoracic collections of lymphoid tissue 
with involvement of the thymus, (4) leuko- 
sarcoma which terminates in acute lymphatic 
leukemia, and (5) involvement of the lymphoid 
tissues of the abdomen including gastrointesti- 
nal tract and regional nodes—both retroperi- 
toneal and mesenteric. 

The cases of gastrointestinal pseudoleukemia 
of Briquet with marked lymphoid hyperplasia 
extending from the tongue throughout the gas- 
trointestinal tract to the anus are regarded as 
a form of lymphosarcoma although they lack 
the infiltrative and destructive features of a 
true neoplasm.—T. D. Allison, M.D., and C. L. 
Hinkel, M.D. 


GarpvneR, L. B. Cooley’s erythroblastic anemia 
in two Chinese boys. ¥. Pediat., Sept., 1947, 
31, 347-354- 

A few cases of Cooley’s anemia have been 
reported in patients of families not native to 
lands adjacent to the Mediterranean Sea. One 
previous case has been reported in a Chinese 
child. The author reports 2 cases in Chinese 
boys. 

The first patient was eight months old on first 
admission. Laboratory studies of the blood 
demonstrated typical erythroblastic anemia. 
Clinically the child showed pallor, a cardiac 
murmur, splenomegaly and hepatomegaly. The 
roentgen findings on first admission were not 
conclusive. A splenectomy was performed. On 
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the last admission of several, four years later, a 
definite increase in thickness of the frontal 
bones was demonstrable by roentgen ray as well 
as pronounced trabeculations of the bones of the 
hands. 

The second case was a three year old Chinese 
male infant who exhibited marked pallor, 
splenomegaly and hepatomegaly. Roentgeno- 
grams of the skull showed thickening of the 
frontal area and generalized mottling of the 
calvarium. Roentgenogramsof the hands showed 
cortical thinning and coarsening of the trabecu- 
lar pattern. Laboratory studies showed erythro- 
blastic anemia.—Rolfe M. Harvey. 
PRINZMETAL, M., Ornitz, E. M., Jr., SrmKin, 

B., and Beroman, H. C. 


anastomoses in liver, spleen, and lungs. 4m. 
F. Physiol., Jan., 1948, 752, 48-52. 


Arterio-venous 


The authors utilize a technique previously 
described by them of arterial injection and 
venous recovery of microscopic glass spheres in 
studying arteriovenous anastomoses of various 
organs. 

In the present experiments dogs, rabbits and 
cats were employed. Spheres injected into the 
portal vein, splenic artery, and right ventricle 
and pulmonary artery were recovered from the 
lungs, liver and splenic vein and liver and pul- 
monary vein respectively. The size of the re- 
covered spheres of greater than the maximum 
capillary diameter was taken as a measure of 
the caliber of the arteriovenous shunts in the 
organs studied. These range from 50 to 180 
microns in the liver, 160 to 380 in the spleen 
and 100 to 390u in the lungs.—L. Feder, M.D. 


GENERAL 
Cone, Ross B. A review of Boeck’s sarcoid 
with analysis of twelve cases occurring in 
children. ¥. Pediat., June, 1948, 32, 629-640. 
Boeck’s sarcoid is a specific chronic infectious 
disease of unknown etiology which may affect 
any organ of the body, although commonly in- 
volving the skin, lymph nodes, eyes, salivary 
glands, lungs and bones of the hands and feet. 
The skin lesions show more chronicity than the 
extracutaneous which 
spontaneous regression. 


lesions tend toward 

Among the theories as to etiology are an 
anergic form of tuberculosis, a mycobacterium 
and a virus. The microscopic picture strongly 
resembles tuberculosis. Central necrosis of the 
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tubercles is rare. Acid fast bacilli are rarely 
found. 

The onset of the disease is insidious, with skin 
or lymph node involvement in $0 per cent of the 
cases and mild fever. Among other systems in- 
volved by the disease, in addition to the skin 
and lymphatics, are the eyes, lungs, heart, 
central nervous system, gastrointestinal tract 
and bones. The author discusses the changes 
produced in each of these systems in some de- 
tail. 

Ten to 20 per cent of patients have involve- 
ment of the small and long bones of the hands 
and feet. The roentgen changes consist of 
trabeculations and cyst formation with sharply 
punched out areas and little evidence of reac- 
tion in the surrounding bone. 

The lung roentgen changes are of three types: 

1. Peribronchial fibrosis and thickening, ex- 
tending downward symmetrically into the 
lower lobes. 

Soft infiltration in the mid-lung fields 
sparing the apices. 
3. Areas resembling miliary tuberculosis. 

Lymphadenopathy is often present in the 
tracheobronchial and mediastinal nodes. 

The author summarizes the positive findings 
in a group of 12 children, affected with sar- 
coidosis, admitted to the Duke Hospital. Only 
1 of the 12 cases failed to show the typical lung 
changes by roentgen ray. Fifty per cent had 
bone changes roentgenologically.—Rolfe M. 
Harvey, M.D. 


we 


SCHWARTZMAN, J., Marri, A., Crusius, M. E., 
and BrunuHorrer, A. Congenital toxoplas- 
mosis. ¥. Pediat., July, 1948, 33, 66-73. 


The Toxoplasma is a protozoan parasite 
which has an affinity for the central nervous 
system. It has not been frequently reported in 
humans. It has been found to cause an acute 
encephalitis in older children and pulmonary 
infections in adults, as well as the originally 
reported infantile cases. The infection may be 
acquired in utero. The typical case has the 
following characteristics: 

1. Infection in utero or shortly after birth 
with symptoms at birth or shortly after. 
Signs of central nervous system injury 
such as tremors, spastic contraction of the 
extremities, convulsions, microcephalus, 
hydrocephalus, and mental retardation. 

. Ocular signs, especially chorioretinitis. 
4. Roentgen evidence of intracerebral cal- 


cification, often bilateral, involving the 
cerebral cortex and basal ganglia. 

5. Xanthochromia, round cell pleocytosis 
and high proteins in the cerebrospinal 
fluid. 

6. Recovery of Toxoplasma from body fluids 
of mice or rabbits by direct smear or in- 
oculation. 

7. Demonstration of Toxop/asma-neutraliz- 
ing antibodies in blood of infant or 
mother. 

The pathological findings are those of focal 
areas of inflammation and _ necrosis with 
miliary granulomas tending to calcify. Therapy 
is not efficacious. 

The authors report the case of a seventeen 
month old Negro infant suffering from weight 
loss and mental retardation. The head was 
microcephalic. A roentgenogram of the skull 
showed diffuse areas of calcification distributed 
intracerebrally. Ophthalmoscopic examination 
showed diffuse bilateral chorioretinitis. Labora- 
tory tests were negative. This is the first case 
of toxoplasmosis reported in which dwarfism 
was present.—Ro/fe M. Harvey, M.D. 


Strout, ArrHuR P. Mesenchymoma, the mixed 
tumor of mesenchymal derivatives. un. 
Surg., Feb., 1948, 727, 278-290. 

While for a number of years data have been 
accumulating on specific cell types of mesen- 
chymal neoplasms such as liposarcoma, synovial 
sarcoma, rhabdomyosarcoma, etc., there are 
other mixed tumors of mesenchymal derivatives 
which have received little attention. Most of 
these are believed to result from dysonto- 
genesis. 

The author suggests the name mesenchy- 
moma for this group of tumors and divides 
them into benign and malignant. There have 
been reported a number of such malignant neo- 
plasms in the urogenital tract and breast; but 
this paper points out they can readily occur 
elsewhere and describes 8 cases. These cases 
show a great range in histopathologic composi- 
tion with 2 of the cases containing five meso- 
dermal types of neoplasms. Early and extensive 
resection is necessary for these tumors as they 
are markedly radioresistant.—T. D. Allison, 


M.D., and C. L. Hinkel, M.D. 


ROENTGEN AND RADIUM THERAPY 

GrauHam, VINCENT P., and Meyer, RAcpu R. 
Experiences with nasopharyngeal carcinoma. 
Radiology, Jan., 1948, 50, 83-91. 
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Twenty-six cases of carcinoma of the naso- 
pharynx are reviewed. In 62 per cent superior 
cervical node metastases were present and in 56 
per cent of all the cases there was involvement 
of the fifth and sixth cranial nerves. Recurrent 
middle ear disease was a frequent symptom. 

In all cases the rhinoscopists were able to 
visualize a nasopharyngeal mass or ulcer. The 
lateral view of the nasopharynx was useful to 
demonstrate a soft tissue mass, but seldom 
showed bone destruction. In 17 of 24 cases 
stereoscopic verticomental basal or axial views 
of the skull showed varying degrees of destruc- 
tion of the petrous apex and medial portion of 
the greater wing of the sphenoid. This bone 
destruction is believed to be due either to direct 
invasion of bone by tumor or to pressure 
atrophy. The great majority of such tumors are 
epithelial in origin. 

The average patient received a calculated 
tumor dose of 5,000 r within forty days through 
two lateral nasopharyngeal fields, each of which 
received 3,600 r skin dose, and one anterior 
facial field which received 1,500 r skin dose 
delivered with 200 kv. (peak) irradiation. The 
large lateral parts which include the regional 
lymph nodes are usually reduced to a 10X10 or 
6X8 cm. field when the course is half com- 
pleted, unless these nodes are positive for 
disease in which case the fields remain large 
10X20 cm. 

Good palliation and prolongation of life was 
obtained in almost all cases and a five year cure 
was obtained in approximately 20 per cent. An 
occasional patient lives for ten to twelve years 
following the onset of disease—Howard R. 
Crews, M.D. 


Lainc, Dona.p R. The roentgen treatment of 
subacute sinusitis in children. Radiology, 
Jan., 1948, 50, 52-56. 

In children an upper respiratory infection 
lasting for more than five days requires investi- 
gation of the tonsils, adenoid tissue, paranasal 
sinuses and allergic tests. The tonsils may be 
inspected visually and nasal secretions stained 
for eosinophils. Adenoid infection is difficult to 
evaluate since this region is relatively in- 
accessible, especially in children. Sinus infec- 
tion may frequently be detected by a single view 
of the sinuses and is a relatively simple diag- 
nostic procedure. 

Sinusitis in children is difficult to treat by the 
usual procedures, since children do not tolerate 
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nasal packs or antral irrigations. Nine hundred 
children believed to have subacute sinusitis 
were treated with irradiation. These patients 
were treated through an anterior port, 8 or 10 
cm. in diameter with lead eye shields. The lung 
roots were treated through a posterior 8 or 10 
cm. port if cough was a predominant symptom. 
Treatment was also administered to each lateral 
nasopharynx through a 7 cm. field if there was 
impaired hearing or a history of intermittent 
ear ache. These patients received three treat- 
ments to each area, 80 r per treatment at three 
day intervals with 140 kv. (peak) therapy. 

Of 900 patients treated, 71 per cent were 
cured after one course. Fifteen per cent showed 
moderate. improvement following the first 
course and §5 per cent of these were cured by a 
second course of treatment. Fourteen per cent 
responded poorly and it is believed that these 
patients suffer from undiagnosed allergy. 


Howard R. Crews, M.D. 


BECKSTRAND, GRANT. Palliative procedures in 
advanced cancer of the mouth. Radiology, 
Jan., 1948, 50, 10-17. 


The palliative management of patients with 
advanced cancer of the mouth is discussed. 

These patients require general medical care 
as well as local treatment directed towards the 
relief of pain and control of infection. Local 
procedures and general health measures are 
discussed in detail. Palliative irradiation should 
be used as an adjunct to general care primarily 
to combat infection and retard tumor growth. 
Intensive irradiation may defeat its purpose by 
producing a vigorous local reaction with 
systemic ill effects—Howard R. Crews, M.D. 


ERSKINE, ArTHUR W. The management of ad- 
vanced cancer of the breast. Radiology, Jan., 
1948, 59, 7-9- 

Advanced cancer of the breast is usually 
divisible into two distinct groups. 

In the first group the disease is local and 
usually ulcerated with fixation to the chest 
wall with or without axillary disease. Surgery 
is preferred when there is a reasonable chance 
for cure. The primary tumor may be removed 
and the defect covered with skin from the un- 
affected breast or elsewhere. In patients past 
sixty or seventy these tumors may be treated 
successfully with irradiation; at least the 
patient may live out her normal life without 
unpleasant symptoms of advanced cancer. The 
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most spectacular results of roentgen therapy 
are seen in such cases. 

In the second group there are widely dis- 
seminated metastases with or without local 
ulceration. In such cases all hope for a perma- 
nent cure must be abandoned. Simple excision of 
the primary tumor is probably indicated if 
ulceration is present. Radiologists and surgeons 
should refrain from attempting extensive 
therapeutic procedures and confine their efforts 
to retard the spread of disease and to the relief 
of pain. 

Castration is of great value in retarding the 
course of advanced cancer. Equally good results 
are produced by either surgical or irradiation 
induced castration. 

Severe pain is usually due to bone lesions or 
to pressure on nerves. Roentgen therapy in 
small doses is of definite value in controlling 
pain. Opiates should be used when necessary.— 


Howard R. Crews, M.D. 


CostoLtow, Witi1AM E. Care of patients with 
advanced pelvic cancer. Radiology, Jan., 
1948, 50, 3-6. 

Irradiation is the generally accepted treat- 
ment of cancer of the vagina and cervix and, 
in conjunction with surgery, of cancer of the 
fundus. 

This paper is essentially a plea for careful 
radiation treatment and general management 
of patients suffering from pelvic cancer. 

Intensive pelvic irradiation is a major thera- 
peutic procedure and patients receiving such 
treatment should have the benefit of close co- 
operation of the family physician, radiation 
therapist, surgeon and urologist. 

Pelvic inflammatory disease is the cause of 
the majority of complications and every at- 
tempt should be made to recognize and treat 
this complication before intensive radiation 
therapy is started. 

The urinary tract should be thoroughly in- 
vestigated before treatment since many pa- 
tients with pelvic cancer have asymptomatic or 
unrecognized urinary complications. 

Transitory irradiation reactions include proc- 
titis and cystitis. These reactions respond to 
local medication. If severe, treatment may be 
temporarily discontinued. 

Vesicovaginal and rectovaginal fistula and 
ureteral obstruction with resultant infection 
are invariably due to extension of pelvic cancer. 

The neurosurgical procedures for the relief 
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of intractable pain are discussed. Such _ pro- 
cedures are usually too formidable for the 
average case. Non-opiates and eventually 
opiates are recommended.—Howard R. Crews, 
M.D. 


Punp, Epcar R., Netries, J. B., CALDWELL, 
J. D., and Niesures, H. E., Preinvasive and 
invasive carcinoma of the cervix uteri. 4m. 
F. Obst. &F Gynec., May, 1948, 55, 831-837. 


Cervical squamous cell carcinomas usually 
begin in the endocervical canal at the junction 
of the stratified squamous and columnar 
epithelia. The source of these cancers is prob- 
ably the endocervical basal cell whose location 
corresponds to that of the early cancer. 

Three stages of cervical cancers are described: 
(1) preinvasive carcinoma; (2) covert invasive 
carcinoma; (3) overt carcinoma. 

The term “preinvasive carcinoma” denotes 
carcinoma which is confined to the natural 
surfaces and which does not penetrate the 
underlying stroma. 

Ultimately the preinvasive carcinoma _ be- 
comes invasive. The invasion occurs either from 
a large surface of the endocervix or from a 
single focus. The early invasive carcinomas are 
not visible on vaginal examination and are 
therefore denoted as covert invasive carci- 
nomas. Difference in average age of patients in 
the preinvasive and covert invasive groups sug- 
gests that the period of latency before the pre- 
invasive carcinoma becomes invasive may 
average 6.5 years. 

The overt carcinomas are readily suspected 
by vaginal examination. Since the authors have 
observed only 2 early carcinomas which were 
limited to the vaginal surface of the cervix, 
they conclude that the great majority arise 
from the junctional endocervix and are not 
evident until there is definite penetration and 
ulceration of the vaginal surface of the cervix. 

From their study they believe that the ma- 
jority of cancers of the cervix become obvious 
only after a period of time averaging five years 
from onset of invasion and eleven years after 
incipiency. 

Concentration of effort should be directed 
toward detection of preinvasive carcinoma be- 
cause therein lies the greatest opportunity for 
cure. It is important that biopsies include the 
junction of the squamous and _ columnar 
epithelia, and it should be emphasized that the 
existence of preinvasive carcinoma is frequently 
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not detected by single biopsies. It is suggested 
that the endocervix and endometrial surface of 
the uterus be curetted before treatment is 
started to differentiate between 
and covert invasive carcinoma. 

The authors prefer to recommend irradiation 
for both covert invasive carcinomas and for 
overt carcinomas. They now recommend total 
abdominal hysterectomy in cases of preinvasive 
carcinoma with preservation of the ovaries in 
the young. At operation, if invasion is thought 
to be present, the uterus should be left in place, 
and, because irradiation will be subsequently 
used, surgical castration is recommended. Cau- 
terization, conization, and amputation of the 
cervix as treatment for preinvasive carcinoma 
are discouraged.—Fohn R. Hannan, M.D. 


preinvasive 


Drips, Dea G. Ovarian dysfunction in young 
women treated with low-dosage irradiation. 
Am. F. Obst. F Gynec., May, 1948, 55, 789 
798. 


Since 1927 the author has been using low 
dosage roentgen irradiation for the ‘“amenor- 
rheic type” of ovarian dysfunction. In this type 
there is a tendency to larger than normal in- 
tervals between the menstrual periods and 
decrease in the flow or complete absence of 
menstruation. Two distinct groups were recog- 
nized early in the study—one group had no 
complaints other than menstrual irregularity 
and a tendency to gain weight during periods of 
amenorrhea, and the other group had many 
complaints associated both with menstrual 
periods and their periods of amenorrhea. The 
symptomatology in the first group was con- 
sidered to be secondary to pituitary failure and 
in the second group it was attributed to ovarian 
failure. 

In pituitary failure the gonadotrophic her- 
mone is usually not found in the urine, and 
when failure is complete there is, at least tempo- 
rarily, an absence of estrogen. In cases of 
ovarian failure gonadotrophic hormone is found 
in greater than normal amounts and estrogen 
may or may not be found depending on the 
degree of failure. 

Clinically cases of ovarian dysfunction due 

o pituitary failure outnumber those due to 
failure primary in the ovaries. There are two 
groups exhibiting pituitary failure—the one 
group has pituitary failure secondary to some 
general systemic disturbance and the other 
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group apparently has an endogenous pituitary 
dysfunction. 

A normal basal metabolic rate is established 
with thyroid extract and cyclic administration 
of ovarian hormones, particularly estrogens, is 
attempted for several months before resorting 
to irradiation in the pituitary failure groups. 
The author recommends irradiation over each 
temporal region, centering over the pituitary, 
and two fields over the anterior abdomen, 
centering over each ovary. The technique used: 
200 kv., 20 ma., 0.75 mm. Cu and 1 mm. Al 
filters, 50 cm. distance for five minutes. This 
represents approximately one-sixth of a skin 
erythema dose. 

Response to low dosage irradiation has been 
best in the pituitary failure group, and the best 
results are attained when amenorrhea has been 
present less than six months because irreversi- 
ble atrophy of the genital tract has usually not 
occurred. 

In the cases of primary ovarian failure, 
thyroid extract, cyclic administration of estro- 
gens and pelvic heat are used, and if these 
measures fail, low dosage irradiation is given 


and is limited to the ovaries. The technique of 


irradiation is otherwise the same as for primary 
pituitary failure. 

The object of therapy in both groups is to 
establish more regular normal menses and to 
continue these until pregnancy can take place. 
One hopes also to relieve symptoms associated 
with abnormal menstruation. The results of low 
dosage radiation therapy in a group of 331 
patients have been excellent. Low dosage ir- 
radiation is the best single method of treatment 
in cases of amenorrhea of more than one year’s 
duration. Combined therapy—thyroid extract, 
estrogens and irradiation—has been somewhat 
more than 
alone. The author considers it unwise to treat 
women for sterility alone with low dosage ir- 


radiation.—Yohn R. Hannan, M.D. 


effective low dosage irradiation 


Jounston, JAMEs R., and Jacox, W. 
Rectal hemorrhage following irradiation for 
carcinoma of cervix. 4m. F. Obst. & Gynec., 
May, 1948, 55, 891-893. 

Late intestinal complications following ir- 
radiation for pelvic malignancy are recognized 
and frequently anticipated. Degrees of damage 
to the distal colon vary from the mildest type 
causing simple proctitis, through stages of de- 
struction terminating in atrophy, stenosis or 
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perforation. These changes are often on a basis 
of telangiectasia or obliterative endarteritis. 
Rectal hemorrhage frequently responds to 
medical treatment and a colostomy is seldom 
required to control hemorrhage. 

In the case reported by the authors, radiation 
treatment of the primary carcinoma of the 
cervix began in March, 1937. It consisted of 50 
mg. focus of radium (details not known) applied 
for forty-eight hours (2,400 mg-hr.), and fol- 
lowed by a series of high voltage (200 kv., 0.5 
mm. Cu) roentgen treatments. The patient re- 
ceived 1,600 r (air) to each of four pelvic portals 
12 by 17 cm. in size over a period of sixteen 
days. 

In September, 1937, a biopsy of the cervix 
showed papillary adenocarcinoma. Radium 
treatment was instituted and consisted of two 
40 mg. capsules of radium (1 mm. platinum 
filter) tandem in cervix and fundus and four Io 
mg. needles (0.§ mm. platinum) in the para- 
metria for thirty hours, a total of 3,600 mg-hr. 
Ten days later a series of roentgen treatments 
was begun using the same technique as before 
and totalling 1,400 r to each of four portals over 
a period of fourteen days. 

One year later severe rectal hemorrhage de- 
veloped which ultimately required resection of 
the terminal large bowel. The resected specimen 
showed fibrosis with undifferentiated metastatic 
carcinoma in the submucosa. Thirteen months 
after resection of the rectum and distal sigmoid 
the patient developed a carcinoma of the 
ascending colon. Seven years after resection of 
this group the patient is well without evidence 
of recurrence of either neoplasm.—Fohn R. 
Hannan, M.D. 


MISCELLANEOUS 


GraerF, Irvinc, KArnorsky, Davin A., JAGER, 
Vat B., KricHesky, Boris, and Smit, 
Homer W. The clinical and pathologic effects 
of the nitrogen and sulfur mustards in labora- 
tory animals. 4m. F. Path., Jan., 1948, 24, 
I-47. 
The official War Department symbols desig- 

nating the compounds under investigation are 

as follows: 


H bis (8-chloroethyl) sulfide 

HN, ethyl-bis (6-chloroethyl) amine 

HN: methyl- bis (6-chloroethyl) amine 
HN; tris (6-chloroethyl) amine 

iso-propyl-bis (8-chloroethyl) amine 


; 
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The results obtained in the study of HN? are 
presented in most detail, this compound being 
accepted as the prototype for this group of 
vesicants. 

Dosage is expressed in terms of LDs5o, an 
arbitrary statistical value. At this dosage 5 of 
10 intoxicated animals may be expected to die. 

The reported “clinical” effects were observed 
in mice, rats, rabbits and dogs. 

There is an asymptomatic latent period of 
one to two days following LDs5o doses of the 
nitrogen and sulfur mustards, during which 
time lymphatic injury is abrupt. The thymus, 
spleen and lymph nodes involute rapidly. There 
is a concomitant rapid reduction of the periph- 
eral blood lymphocytes. The hemopoietic 
cells of the bone marrow show injury as does the 
epithelium of the small intestine. 

Anorexia, weight loss and mucoid diarrhea 
follow the latent period, with death occurring 
in 72 to 144 hours. “The hemopoietic cells of the 
marrow disappear uniformly and the marrow 
becomes aplastic. The peripheral blood is se- 
verely leukopenic, due to a progressive fall in 
granulocytes. The red count falls slightly but 
reticulocytes disappear and it is evident that 
the production of hemopoietic cells has ceased. 
The small intestine is distended with fluid; and 
gastric stasis...is consistently present in 
small animals. From the pylorus to the cecum 
the small intestine shows inflammatory and 
degenerative changes, with hyperemia, edema 
of the villi, sloughing of the epithelium and 
metaplastic changes in the persisting and re- 
generating epithelium.” 

Rapidly occurring neurologic symptoms lead- 
ing to death in one to forty hours follows large 
parenteral dosage. Convulsions, incoordination, 
tremors, weakness and dyspnea as well as para- 
sympathomimetic activity occur. 

Upper respiratory injury following gassing 
at LDso concentrations is severe and prolonged 
with considerable systemic intoxication due to 
absorption. 
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Oral administration (the hydrochloride form 
of the compounds) produces the changes in the 
small intestine as noted above. A local protec- 
tive action is apparently exerted by the pres- 
ence of food in the gastrointestinal tract. Sys- 
temic intoxication occurs with absorption from 
the intestine. 

Survival of animals following LDso doses is 
characterized by gradual weight recovery, 
restoration of bone marrow and lymphoid tissue 
and a return of leukocytes in the peripheral 
blood. The lymphocytes return rapidly, the 
granulocytes more slowly. The diarrhea sub- 
sides and there is healing of the intestinal epi- 
thelium. 

A distinct parallel exists between the de- 
layed systemic effect of the nitrogen and sulfur 
mustards and that occurring after experimental 
roentgen irradiation. 

Photomicrographs of representative tissue 
changes are appended.—Victor Kremens, M.D. 


Mattet, Lucien. Radio-compteur pour par- 
ticules ionisantes. (Counter for ionizing par- 
ticles.) F. de radiol. et d’électrol., No. 7-8, 
1946, 27, 359-361. 

This short article describes a satisfactory 
counter for measuring alpha, beta and other 
ionizing particles. It should be of interest to 
those who are radiation physicists and who 
might be interested in constructing such a 
Geiger-Miiller counter for themselves. A very 
adequate wiring diagram of the apparatus is 
shown. The stability of the counter is checked 
by a method using KCl, since potassium is a 
natural beta-ray emitter; a method using a 
uranium standard is also given. The technique 
for using the counter in measuring radioactiv- 
ity (4) in a solution containing the radioactive 
substance, (4) in moist substances (radioactive 
viscera of experimental animals), and (c) in 
radioisotope separations is given. The sensitiv- 
ity of the counter is of the order of 107° gr. 
William M. Loehr, M.D. 
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CHONDRONECROsIS, laryngeal, following roentgen 
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visco-rayopake in (abs), 148 
Cysts, bronchiogenic, of mediastinum (abs), 710 
mediastinal (abs), 141 
primary cerebral hydatid (abs), 850 
pyelogenic renal (abs), 718 


Dericiency pattern, small intestinal, non-vitaminic 
factors involved in production of (abs), 715 

DERMATOLOGY, contact roentgen therapy in (abs), 
291 

D1apHracM, traumatic hernia of (abs), 713 
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Dysp.asiA, osseous, of nails, 633 
Dystropny of nails, 633 


Ear, treatment of advanced cancer involving, 750 
EpIrorRIALs 
The annual meeting of the American Roentgen 
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Fat deposits, calcified omental, roentgen signifi- 
cance, 612 
Fr LLowsuips of Registry of Radiological Pathology, 
2738 
Femur, fracture of neck of, anatomical study of 
mechanics, pathology and healing of (abs), 
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portrait, 425 
FonpaTIon Curie, Paris, statistics of carcinoma of 
anal canal at, 807 
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INTER-AMERICAN ConGrEss OF Rapio.Locy, third, 
announcement of, 559 
INTERVERTEBRAL Disc, backward displacement of 
fifth lumbar vertebra in degenerative dis 
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ascariasis of (abs), 711 
brucellosis of (abs), 568 
calcifications of, histoplasmin and tuberculin 
sensitivity in relation to (abs), 568 
disease of, in workers exposed to beryllium com- 
pounds, roentgen characteristics (abs), 705 
embolism of, without infarction, 460 
hemosiderosis of, typical roentgen findings (abs), 
705 
localization of cavities in, by modified roent- 
genographic technique (abs), 704 
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in (abs), 699 

Ovaries, dysfunction of, in young women treated 
with low dosage irradiation (abs), 860 
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| THE SINGLE COLUMN TUBESTAND 


6) 


FOR FINER 
DEEP THERAPY § 
TECHNIQUE | 


1, COMPACT—Single-column design on minimum area base requires 


only the smallest practical room for installation . . . this space-saving 


tube stand occupies only 28” x 40” floor space. 


2. FLEXIBLE— Extreme flexibility of the tube stand permits angula- 
tion of the tubehead to any position for all treatment techniques. Cable 


connections allow a greater range of travel and angulation. 


3. THERAPY TECHNIQUES UNLIMITED 
through use of 250-kv and 220-kv tubes 
and transformers. Ample capacity for 
every type of deep therapy treatment 


work. 


4. MANUAL ADJUSTMENT of cable 
connected tubehead permits ex- 
)  ceptionally accurate positioning. 


5. FREEDOM OF MOVEMENT 
i provides smooth, effortless 


operation for technician, 


) 


The Westinghouse Single-Column 
Deep Therapy Tube Stand answers the need for 
=, / an x-ray treatment unit that has all the flexi- 
bility required by the therapist for handling 


Westi f ghouse both regular and unusual techniques. 


PLANTS IN 25 CITIES OFFICES EVERY WHERE Your local Westinghouse X-ray representa- 
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tive is anxious to tell you more about this new 


single-column tube stand; or write to us... 
Westinghouse Electric Corporation, P. O. Box | 
868, Pittsburgh 30, Pa. j-06202 | 
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look at it this way... let an x-ray tubestand vibrate only one 
millimeter either side of center and the sharp radiographic definition 
of aw 1.5 mm. focal spot drops, in effect, to a JJ 3.5 mm. equivalent. 


When a tubestand is anchored only at one point, its base, the teetering 


inverted-pendulum effect inherent in the design can easily give rise 


to this unhappy phenomenon. 


That can never happen with the Picker Bi-Rail tubestand: its floor-to- 


ceiling three-point suspension gives rock-steady support for even the 


heaviest modern rotating anode x-ray tube. Let your Picker represen- 


tative tell you about its easy-rolling qualities, the 


clear floor space it provides, and the many other 
advantages it offers which contribute so notably 


to finer radiography. 


Picker X-Ray Corporation 
300 Fourth Avenue, New York 10, N. Y. 


an imvestment in X-ray apparatus is an investment in 


censistently high performance over an exceptionally long life. 
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